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WARNING

Death, seriousinjury, or fire hazard could result from improper connection of thisinstrument. Read and
understand this manual before connecting this instrument. Follow all installation and operating
instructions while using this instrument.

Connection of thisinstrument must be performed in compliance with the National Electrical Code (ANSI/
NFPA 70-2005) of USA and any additional safety requirements applicable to your installation.

Installation, operation, and maintenance of this instrument must be performed by qualified personnel
only. The National Electrical Code defines a qualified person as “one who has the skills and knowledge
related to the construction and operation of the electrical equipment and installations, and who has
received safety training on the hazards involved.”

Qualified personnel who work on or near exposed energized electrical conductors must follow applicable
safety related work practices and procedures including appropriate personal protective equipment in
compliance with the Standard for Electrical Safety Requirements for Employee Workplaces (ANSI/NFPA
70E-2004) of USA and any additional workplace safety requirements applicable to your installation.
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means—electronic, mechanical, photocopying, recording,
or otherwise—without prior written permission fromthe
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ADVERTENCIA

Una conexion incorrecta de este instrumento puede producir la muerte, lesiones gravesy riesgo de
incendio. Leay entienda este manual antes de conectar. Observe todas las instrucciones de instalacion y
operacion durante el uso de este instrumento.

La conexién de este instrumento debe ser hecha de acuerdo con las normas del Codigo Eléctrico Nacional
(ANSI/NFPA 70-2005) de EE. UU., ademas de cualquier otra norma de seguridad correspondiente asu
establecimiento.

Lainstalacién, operacién y mantenimiento de este instrumento debe ser realizada por personal calificado
solamente. El Codigo Eléctrico Nacional define auna persona calificada como "una que esté familiarizada
con la construccion y operacion del equipo y con los riesgos involucrados.”

AVERTISSEMENT

Si I'instrument est mal connecté, la mort, des blessures graves, ou un danger d'incendie peuvent sen
suivre. Lisez attentivement ce manuel avant de connecter I'instrument. Lorsgue vous utilisez I'instrument,
suivez toutes les instructions d'installation et de service.

Cet instrument doit étre connecté conformément au National Electrical Code (ANSI/NFPA 70-2005) des
Etats-Unis et a toutes les exigences de sécurité applicables a votre installation.

Cet instrument doit étre installé, utilisé et entretenu uniquement par un personnel qualifié. Selon le
National Electrical Code, une personne est qualifiée si "elle connait bien la construction et |'utilisation de
I'éguipement, ainsi que les dangers que celaimplique”.

WARNUNG

Der falsche Anschlul dieses Gerétes kann Tod, schwere Verletzungen oder Feuer verursachen. Bevor Sie
dieses Instrument anschlieffen, miissen Sie die Anleitung lesen und verstanden haben. Bei der
Verwendung dieses Instruments missen alle I nstallation- und Betriebsanwei sungen beachtet werden.

Der AnschluB dieses Instruments muR in Ubereinstimmung mit den nationalen Bestimmungen fiir
Elektrizitét (ANSI/NFPA 70-2005) der Vereinigten Staaten, sowie allen weiteren, in Threm Fall
anwendbaren Sicherheitsbestimmungen, vorgenommen werden.

Installation, Betrieb und Wartung dieses I nstruments dirfen nur von Fachpersonal durchgefiihrt werden.

In dem nationalen Bestimmungen fr Elektrizité wird ein Fachmann als eine Person bezeichnet, welche
"mit der Bauweise und dem Betrieb des Gerétes sowie den dazugehorigen Gefahren vertraut ist.”
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Safety Summary

Definitions WARNING statements inform the user that certain conditions or practices could result
in loss of life or physical harm.

CAUTION statements identify conditions or practices that could harm the Power
Xplorer, its data, other equipment, or property.

NOTE statements call attention to specific information.

Symboals The following International Electrotechnical Commission (IEC) symbols are marked
on the top and rear panel in the immediate vicinity of the referenced terminal or device:

A Caution, refer to accompanying documents (this manual).

— Direct current (DC) operation of the terminal or device.

D Power Switch

Definiciones Las ADVERTENCIAS informan al usuario de ciertas condiciones o practicas que
podrian producir lesiones mortales o dafio fisico.

Las PRECAUCIONES identifican condiciones o précticas que podrian dafiar la Power
Xplorer, sus datos, otros equipos o propiedad.

Las NOTAS llaman la atencion hacialainformacion especifica.

Simbolos Los siguientes simbolos de la Comision Internacional Electrotécnica (IEC) aparecen
marcados en el panel superior y el posterior inmediatos al terminal o dispositivo en
referencia

A Precaucién, consulte los documentos adjuntos (este manua).

— Operacién de corriente continua (CC) del terminal o dispositivo.

D Interruptor de encendido

Continued on next page
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Safety Summary, Continued

Définitions Les messages d' AVERTISSEMENT préviennent I’ utilisateur que certaines conditions
ou pratiques pourraient entrainer la mort ou des Iésions corporelles.

L es messages de MISE EN GARDE signalent des conditions ou pratiques susceptibles
d’endommager “PowerXplorer”, ses données, d’ autres équipements ou biens matériels.

Les messages NOTA attirent |’ attention sur certains rensei gnements spécifiques.

Symboles L es symbol es suivants de la Commission é ectrotechnique international e (CEI) figurent
sur le panneau arriere supérieur situé a proximité du terminal ou de |’ unité cité:

A Mise en garde, consultez les documents d’ accompagnement (ce manual).

— Fonctionnement du terminal ou de I’ unité en courant continu (CC).

D Interrupteur de tension

Definitionen WARNUNGEN informieren den Benutzer dariber, daf3 bestimmte Bedingungen oder
Vorgehensweisen korperliche oder tédliche Verletzungen zur Folge haben kénnen.

VORSICHTSHINWEISE kennzeichnen Bedingungen oder Vorgehensweisen, die zu
einer Beschadigung von PowerXplorer, seiner Daten oder anderer Geréte bzw. von
Eigentum flhren kénnen.

Symbole HINWEISE machen auf bestimmte Informationen aufmerksam.
Die folgenden Symbole der Internationalen Elektrotechnischen Kommission
(International Electrotechnical Commission; |EC) befinden sich auf der Abdeck- und
Seitenplatte unmittelbar am betreffenden Terminal oder Gerét.
A Vorsichtshinweis, siehe Begleitdokumente (dieses Handbuch).
— Gleichstrombetrieb im Terminal oder Gerét.

D Netzschal ter

Continued on next page
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Safety Summary, Continued

Safety
precautions

Vi

1.888.610.7664

The following safety precautions must be followed whenever any type of voltage or

current connection is being made to the PX5.

» Wear proper Personal Protective Equipment, including safety glasses and insulated
gloves when making connections to power circuits.

» Hands, shoes and floor must be dry when making any connection to a power line.

 Before each use, inspect all cables for breaks or cracks in the insulation. Replace
immediately if defective.

* Set the PX5 power switch to Off.

 Before connecting to electric circuits to be monitored, open their related circuit
breakers or disconnects. DO NOT install any connection of the PX5 to live power
lines.

* Connections must be made to the PX5 first, then connect to the circuit to be
monitored.

These saf ety precautions are repeated where appropriate throughout this manual.

W www.calcert.com sales@calcert.com



Statements and Notices

Satement of All products of Dranetz-BMI are warranted to the original purchaser against defective

warranty material and workmanship for a period of one year from the date of delivery. Dranetz-
BMI will repair or replace, at its option, all defective equipment that is returned, freight
prepaid, during the warranty period. There will be no chargefor repair provided thereis
no evidence that the equipment has been mishandled or abused. Thiswarranty shall not
apply to any defects resulting from improper or inadequate maintenance, buyer-
supplied hardware/software interfacing, unauthorized modification or misuse of the
equipment, operation outside of environmental specifications, or improper site
preparation or maintenance.

Satement of The information in this manual has been reviewed and is believed to be entirely
reliability reliable, however, no responsibility is assumed for any inaccuracies. All material is for
informational purposes only and is subject to change without prior notice.

Noticeregarding This device has been tested and found to comply with the limits for a Class A digital

FCC compliance device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercia environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this
equipment in aresidential areaislikely to cause harmful interference in which case the
user will be required to correct the interference at his/her own expense.

Noticeregarding This publication contains information proprietary to Dranetz-BMI. By accepting and
proprietary using this manual, you agree that the information contained herein will be used solely
rights for the purpose of operating equipment of Dranetz-BMI.

Continued on next page
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Statements and Notices, Continued

Copyright This publication is protected under the Copyright laws of the United States, Title 17 et
seg. No part of this publication may be reproduced, transmitted, transcribed, storedin a
retrieval system, or trand ated into any language or computer language, in any form, by
any means, electronic, mechanical, magnetic, optical, chemical, manual, or otherwise,
without the prior written consent of Dranetz-BMI, 1000 New Durham Road, Edison,
New Jersey 08818.

Copyright © 2003, 2004, 2005 Dranetz-BMI
All Rights Reserved. Printed in the United States of America.

Trademarks PowerXplorer, Scope Mode, NodeLink and DranView are registered trademarks of
Dranetz-BMI.
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Overview

Power Xplorer
description

PX5 Firmware
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CHAPTER 1

Getting Started

The Dranetz-BM| PowerXplorer™ PX5 is a portable, hand-held, eight-channel power
quality meter/monitor. This cutting-edge power quality instrument is designed with a
color liquid crystal display (LCD) 1/4 VGA, using touch screen technology. It can
monitor, record and display data on four voltage channels and four current channels
simultaneously.

PX5 is designed to meet both the IEEE 1159 and | EC 61000-4-30 Class A standardsfor
accuracy and measurement requirements. It can do PQ-optimized acquisition of power
quality related disturbances and events. It is designed with a statistical package called
Quality of Supply (QOS), with monitoring and setup protocols set to determine voltage
measurement compliance required for EN50160 monitoring. European standard
EN50160 requires that measurement parameters must be within a specified percentage
for 95% of thetime.

PowerXplorer PX5 is available in two models:

» Model PX5-XFAST is equipped with the high speed sampling analog board for
microsecond transient detection digitization and analysis. The PX5-XFAST performs
measurements for 50/60 Hz power frequency systems.

» Model PX5-400 performs measurements for 400 Hz power frequency systems. The
PX5-400 will also monitor at 50/60 Hz. The user needsto set the default frequency to
either 400 Hz, 60 Hz or 50 Hz, depending on the application. When operating at 400
Hz, rms calculations are made on a cycle-by-cycle basiswith 1 cycle step; whereas at
50/60 Hz mode, it steps at 1/2 Hz. Also, the PX5-400 does not calculate the IEEE
1459 power parameters as well as flicker, which are not defined at 400 Hz.

The firmware for the PX5 is contained on internal FLASH memory. It has an operating
system capable of performing multiple applications. When an updated version of the
firmware is released, the user can upgrade the internal program by putting the latest
PX5 firmware program card in the appropriate ot of the mainframe. See page 1-10
for instructionson how to upgrade PX5 firmware from a data card.

The PX5 firmware can monitor power quality phenomena for troubleshooting and/or
compliance purposes. It can record inrush conditions, carry out long-term statistical
studies to establish performance baselines, and perform field-based equipment testing
and evaluation for commissioning and maintenance. The firmware integrates an
intuitive instrument setup procedure to ensure the capture of all relevant datafor
additional post process analysis, report writing, and data archiving using other
compatible Dranetz-BM| software applications such as NodeL ink® and DranViewe.

1-1
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oVer\/ieW, continued _

This manual Thismanual contains instructions for operating both PX5 models - PX5-XFAST and
PX5-400.

Inthischapter  The following topics are covered in this chapter.

Topic See Page
Unpacking the PX5 1-3
Standard Accessories 1-4
PX5 Controls, Indicators, and Connectors 1-5
Upgrading Firmware from a Data Card 1-10
PX5 Features 1-12
Basic Operation 1-14

1-2
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L CH 1/ Getting Started

Unpacking the PX5

Introduction For maximum protection against possible shipping damage, PX5 has been sealed in a
two-piece, plastic suspension pack, enclosed within a durable shipping carton. After
opening the carton, inspect the contents for possibl e shipping damage and check the
carton inventory.

Unpacking Unpack the PX5 from the carton as follows:
Sep Action
1 Remove any remaining literature inside the top of the carton.
2 Carefully remove the PX5 from its shipping carton.
3 Remove all accessoriesinside the carton. Check that all of the standard
accessories (see page 1-4) are included.

Shipping Visually inspect the PX5 for possible shipping damage. If any damage exists, first
damage notify and file an insurance claim with your carrier or underwriter or both. Then notify
Inspection Dranetz-BM| Customer Service Department of your intentions to return the unit. DO

NOT return the PX5 without prior instructions from Dranetz-BM| Customer Service
Department. Dranetz-BMI Customer Service Department can be reached at (732) 287-
3680 or 1-800-372-6832.

Repacking for  If theunit must be returned to Dranetz-BMI for service or repair, wrap the unit securely

return shipment in heavy packaging material and placein awell padded box or crate to prevent damage.
Do not return the PX5 in an unpacked box. Dranetz-BMI will not be responsible for
damage incurred during transit due to inadequate packing on your part.

Return notice Notify Dranetz-BMI Customer Service of your intention of returning the unit. Do not
return the unit without prior instructions from Dranetz-BMI. Dranetz-BM| Customer
Service Department can be reached at (732) 287-3680 or 1-800-372-6832.

1-3
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Standard Accessories L

Standard Accessories

Sandard The following table lists the PX5's standard accessories.
accessories
Description Part Number
Cable Set 116042-G3
Easel 116038-G1
AC Adapter 117029-G1
*US Power Cord USSTDCORD (900744)
* European Power Cord EUROSTDCORD (115369-G2)
*United Kingdom Power Cord UKSTDCORD (115368-G2)
* Australian Power Cord AUSTDCORD (901347)
Natice: Charge Battery 899117
PowerXplorer User's Guide UG-PX5
*User specified, one standard only.

Optional Refer to Appendix A for thelist of hardware and software optional accessories

accessories available for use with PX5.

Batteries Refer to Appendix C for the description and replacement of the batteries contained in
PX5.

Replaceable Refer to Appendix D for the user replaceable parts.

parts

Calibration The recommended calibration interval for this unit is once every 12 months.
We recommend that you return the unit to the factory for calibration. If you decide to
do so, first contact the Dranetz-BM1 Customer Service Department to obtain an
Authorization Number.
Telephone: (732) 287-3680 or 1-800-372-6832
FAX: (732) 248-9240
Fill out the Repair/Service Order form enclosed in the shipping carton and ship it along
with the unit to the Dranetz-BM| Repair Department. (If this form is missing, ask the
Dranetz-BMI Customer Service Department for areplacement.)
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L CH 1/ Getting Started

PX5 Controls, Indicators, and Connectors

Dimensions PX5 isaself-contained, portable instrument weighing less than 5 pounds and
measuring 8" (20.3 cm) deep by 12" (30.5 cm) wide by 2.5" (6.4 cm) high. This section
identifies and describes the controls, indicators, and connectors on all sides of the PX5,
shown with rubber boot installed.

—CH D) T CH B 1T CH T T CH D 1
Top View m; .© E E n

Front View
S

Rear View

A\ cauTion

N Sook
HAZARD. REFER 10 QUALFED SERICE PERSONNEL.

Bottom View
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PX5 Controls, Indicators, and Connectors, continued L

Top and Side The top (circuit connection) view features the input voltage and current connectors.

views The left side contains the optical interface port. The right side contains the AC adapter
input connector. Both sides have rings for attaching the supplied carrying strap. See
below for descriptions of the top and side connectors.

BEHBEDODHOHEHBDHMRMMEA

f \CH A AT CH B AT CH c AT "cH D~
= = = N =
kﬁm"ws N Ao A oo me e A reose /AN soo rus Apmy

Partstable

Function
CH A, + Differential Voltage Input Connector; color red.
CH A, - Differential Voltage Input Connector; color white.
CH A, PROBE, Current Input Connector.
CH B, + Differential Voltage Input Connector; color yellow.

CH B, - Differential Voltage Input Connector; color white.
CH B, PROBE, Current Input Connector.
CH C, + Differential Voltage Input Connector; color blue.

CH C, - Differential Voltage Input Connector; color white.
CH C, PROBE, Current Input Connector.
CH D, + Differential Voltage Input Connector; color grey.

CH D, - Differential Voltage Input Connector; color white.
CH D, PROBE, Current Input Connector.

Optica Serial Data Port

AC Adapter/Battery Charger Input Connector.

1-6
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CH 1/ Getting Started

Front view Thefront view primarily shows the color touch screen LCD. See below for descriptions
of the PX5 front display.
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Partstable Part Function

Mainframe Protective Rubber Boot Enclosure

Liquid Crystal Display (LCD). Provides 3.75 x 4.75 inches display
consisting of 1/4 VGA size screen of text and graphic information. The
color LCD is equipped with touch screen technol ogy, operable using the
finger and/or PDA stylus. Touch screen display permits menu selection,
alphanumeric data entry, and has a compact fluorescent (CCFL)
backlighting that is always on for low light level viewing.

Thefollowing are some basic care instructions for the LCD monitor:

» Use and store the unit within the specified temperature and humidity
range. The LCD screen may be adversely affected by exposure to high
temperature or humidity. Condensation or moisture produced by
sudden temperature changes may also damage the LCD screen. Clean
any moisture from surface immediately.

 Be careful when cleaning or removing stains on the LCD surface.
Gently wipe the surface with a soft cloth or cotton pad. Isopropy!l
alcohol may be used, but make sure that all solvent residue is removed.

» Do not apply excessive force to the LCD surface. The LCD screen
contains sensitive electronic components that may be damaged due to
strong impact.
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PX5 Controls, Indicators, and Connectors, continued L

Bottom view The bottom view features two dots. Either slot can be used to hold the data card.
NOTE: Useonly one card slot (one data card) at atime. The additional slot will be used
for future communications options.

The bottom also features LED indicators and the On/Off power button. See below for
descriptions of the dots, indicators, and button.

Y -----------ZZZZIZZZZ-IZIZ=-----------=-=-=-=-zzzzzzz-z-=d
c[ @)
K = OO0 O
E[ O
6
Partstable Part Function
Slot 1. Holds and connects data card to internal circuitry. Datacard worksin
either Slot 1 or Slot 2. Eject card by pushing data card release.
Slot 2. Holds and connects data card to internal circuitry. Datacard worksin
either Slot 1 or Slot 2. Eject card by pushing data card release.
NOTE: Thisadditional slot will be used for future options.
Battery Charge Indicator. LED will light steadily while battery isfast charging
and blink when fully charged.
‘SN Status Indicator. LED will light steadily when abnormal condition is detected.
The unit is operating normally when light is off.
Power Indicator. LED will blink in a heartbeat fashion (once per second) when
the unit is operating normally.
Il On/Off Power Button. Push for on, push for off.
1-8
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CH 1/ Getting Started

Rear view The rear view shows the battery compartment and the easel studs to mount the unit to
desired angular position for use on a flat surface or to hang from a panel.

i\ 50 HOT COMECT 08 DICOMECT NPUT CABLES LN AL % oc_encizeD 10 AL cm%\r&

A\ cauTION

REMOVAL OF REAR PANEL NAY RESULT IN SHOCK
HAZARD. REFER TO QUALIFIED SERVICE PERSONNEL

EASEL
MOUNTING STUDS

BATTERY
PACK

A wARNING

To AID THE RS OF ELEGTRGAL SH0GK, ALL
TSRS o Fonke s T
BEEOMECTD R one OoENRG ToE SaTE Ry
o

REPLACE WITH DRANETZ TYPE BATTERY PACK ONLY.
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Upgrading Firmware from a Data Card I

Upgrading Firmware from a Data Card

PX5firmware  Userscan upgrade the PX5 internal program by downloading the latest
web upgrade firmware update release from the web and installing it into the PX5 internal
memory. Refer to the instructions below on how to upgrade PX5 firmware.

PX5 firmwar e upgr ades can be downloaded from the Dranetz-BM| website. L og
on to www.dranetz-bmi.com for the latest information on firmware update
releases.

Copy PX5 The procedure below specifies how to download the latest PX5 firmware from the web
firmware and copy it into a data card.

program in data
card

Sep Action

1 Locate the latest version of the firmware upgrade (in data file format
“hostcode.bin™) from the Dranetz-BM| website www.dranetz-bmi.com.
Dranetz-BMI regularly posts the latest information and instructions
regarding PX5 firmware upgrade releases.

2 Format the Compact Flash data card using the Memory Card optionsin
PX5. The card must be formatted before it can be written to. Refer to
Chapter 5 Start Menu - Site Name/Memory Card on page 5-20 for
instructions on how to format data card.

NOTE: All data and setups stored in card will be lost when you format
the data card. Copy any files that you want to save to a computer first
before formatting card.

3 Insert the Compact Flash data card into the appropriate slot in the
computer. If the computer does not accommodate a Compact Flash card
in its native format, use a compatible PC card adapter to be able to read/
write data into the card.

4 Download and copy the latest version of the PX5 firmware upgrade
program (datafile “hostcode.bin™) from the Dranetz-BM| website to the
data card.

Refer to page 1-11 for instructions on how to install the data card
containing the latest firmware upgrade to PX5.

1-10
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L CH 1/ Getting Started

Install datacard The procedure below specifies how to install the data card containing the latest
to PX5 firmware upgrade to PX5.

Sep Action

1 Make sure that the unit is off. If not, press the PX5 On/Off power button
to turn unit off.

2 Remove the data card from its protective holder and check that the plug
end of card is clean and free of any obstruction.

NOTE: If plug end of card isdirty, clean with static-free, dry, low pressure
air to remove any foreign material causing obstruction of the plug holes.

3 At the bottom of the unit, position the data card with the label facing up
and the plug end facing the top slot (Data Card Slot 1). Make sure that
there are no other cards in the unit except for the data card.

4 Insert the card fully into the top dot (Data Card Slot 1) until resistanceis
felt, then press firmly until the card engagement is felt.

NOTE: Do not force the card further into the slot if no card engagement is
felt. Remove card and check if thereisforeign object on or in the plug end
of the card. Remove any obstruction. Reinsert data card and repeat card
engagement. If card cannot be engaged, STOP all further action and call
Dranetz-BMI Technical Support at 1-800-372-6832 for assistance.

5 Turn the unit on by pushing the on/off button. The loader should display
“Booting from program card”. If not, call Dranetz-BM| Technical Support
for assistance.

6 Theinstrument will prompt the user to verify whether or not to upgrade
the firmware. Press Yes and the upgrade procedure will commence. Do
not turn the power off nor remove the data card while firmware upgrade is
in progress.

7 If no errors were detected, a window displaying “Installation Complete”
will pop up. Remove the data card from the unit.
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PX5 Features _

PX5 Features

Touch screen All PX5 functions described below are operable using a color LCD touch screen

function technology. Users may use afinger and/or a PDA stylus to apply pressure to the LCD
screen to result in touch screen recognition. The touch screen display is also workable
with lineman gloves on. Touch screen buttons will appear in reverse-video to show
visual feedback of contact aong with audible feedback. In order to reduce power
consumption, the backlight of the LCD screen times-out after a specified
programmable time of no user activity. The backlight reactivates by touching any part
of the screen.

Scope mode Scope mode functions as an oscilloscope, displaying real-time waveforms of voltage
and current for up to eight channels simultaneously, with one second update rate. The
colors of waveform display are user programmable. Scope mode also provides atextual
display of rmsvalues, division for axis values, and frequency.

M eter mode Meter mode functions as a true rms voltmeter and a true rms clamp-on ammeter.
Voltage and current measurements, along with other calculated and advanced power
parameters, are displayed on the Meter mode screens in both textual and graphical
format.

Harmonics Harmonics display the amplitude and phase of each harmonic to the 63rd harmonic in
both graphical and textual format.

Phasor diagram The phasor screen displays a graph that indicates phase relations between voltage and
current based upon the angles at the fundamental frequency, as determined by Fourier
analysis. Phasor diagram displays voltage and current phasors for all channels.
Functioning as a phase angle meter, the unit can display system imbalance conditions
and provides such information in textual form also. The phase angle display can also
verify if monitoring connections have been made correctly. Animated phasor demo
rotations demonstrating resistive, inductive and capacitive loads can be displayed.

Flicker Flicker isaphenomenon due primarily to rapid small fluctuations of the voltage. Loads
that exhibit continuous, rapid variationsin the load current, particularly the reactive
component, can cause voltage variations often referred to as flicker. Flicker is
characterized by modulation at afrequency typicaly less than 25 Hz. Modulating
signal magnitudes as low as 0.5% of the fundamental for frequencies between 5-10 Hz
can result in perceptible light flicker.

Event An event occurs when a programmed threshold limit is crossed. An event consists of
the pre-trigger cycle(s), trigger cycle(s), and post-trigger cycle(s).

Continued on next page
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L CH 1/ Getting Started

Monitoring PX5 can monitor the following power configurations:

capacity « Single Phase + 3 Phase 2-Watt Meter Delta
* Split Phase » Generic
» 3 Phase Delta * 21/2 Element without Vg
* 3 Phase Wye * 21/2 Element without V ¢

While monitoring any of the above configurations, the PX5 can aso be connected to
monitor neutral to ground voltage and neutral or ground current.

Automatic Setup isa configuration of parameter thresholds that control the data recorded by PX5.
setup, Wizard Users may perform instrument setup in three ways: via Automatic Setup which utilizes
setup, or auto-configured settings and allows users to proceed directly with data monitoring; via

Advanced SetUp  \ui ,arq Setup which follows a step-by-step sequence where users go through a series of

circuit setup screens; or via Advanced Options setup which allows users to modify
trigger parameters and intervals or tweak threshold settings.

Trend Users can generate plots for al journalled data combined with min/max recordings of
that parameter. Most journal parameters have multiple channelsto plot.

Reports Users have two options on how to view QOS compliance reports.

EN50160 displays statistical reports on QOS compliance based on an analysis of the
voltage as per requirements of the EN50160 standard. Compliance dataiis presented in
bar charts, statistical tables, and graphs. Statistical datais calculated on the required
parameters specified in EN50160 over one week interval to produce a PASS/FAIL
decision of QOS compliance.

Status presents a report summary for Standard PQ, EN50160, and Motor Quality
parameters viathe annunciator panel. The panel is color coded such that green indicates
the parameter is within limits and/or no events have occurred since the last time the
panel was cleared. Red indicates the parameter is out of limitsand/or events of that type
have occurred since last cleared. Unlike the EN50160 which reports on QOS
compliance on aweekly basis, Status monitors compliance continuously. Thereis

also the option to view a parameter in more detail i.e. display its data plot, threshold
values, or edit parameter/channel settings.

Data Card PX5 supports the use of Compact Flash data cards with AT LEAST 32MB storage
capacity. The user replaceable data card serves as primary storage for data. Data
monitoring CANNOT proceed without the data card. PX5 is designed to accommodate
the Compact Flash card in its native format, and does not require the use of a PC card
adapter. However, a PC card adapter can be used to read the datainto a laptop or other
computer with aPC card slot.

1-13
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Basic Operation _

Basic Operation

Introduction The normal power source for the PX5 isitsinternal battery pack. The AC Adapter/
Battery Charger is used to charge the battery. Always charge the battery fully before
use. PX5 will always operate on the charger and is designed to do so, regardless of the
state of charge of the battery.

Battery pack Type: Sealed, rechargeable NiMH (Nickel Metal Hydride) cells.

L ength of operation: PX5 can operate on afully charged battery pack for more than two
(2) hours with the backlight on. When the backlight is turned off, the unit can operate
for more than three (3) hours. For information on how to turn backlight on or off, see
Chapter 4 Instrument Settings - Set Display Preferences on page 4-6.

Charging: The battery pack can be charged by connecting the AC Adapter/Battery
Charger to the PX5. A screen warning will appear during operation when battery
chargeislow. A depleted battery pack can be recharged in six (6) hours whether the
unit ison or off. The Battery Charge Indicator glows steadily while charging, and
flashes when fully charged.

NOTE: The Battery Charge Indicator functions whenever the AC Adapter/Battery
Charger is properly connected.

AC power PX5 can be operated from a 50/60 Hz 120/230V AC power source with or without the
source battery pack installed.

Connect the AC Adapter output cable to the Input Connector on the right side of the
PX5. Connect the AC Adapter power cord to an appropriate outlet.

Refer to Appendix C for the specifications and replacement of the batteries contained
in PX5.
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L CH 1/ Getting Started

Power on Follow these steps to turn on the PX5 and display the Home screen.
sequence

Sep Action

1 | Connect ac adapter/battery charger plug into the right side of PX5.
Plug the ac adapter into an ac power source.
3 | Pressthe PX5 On/Off power button to turn the unit on.

Result: The Home screen will be displayed.

Power Xplorer E Ld.l (BETR:0ct 20 2002 @ 152144 Ozt 21 &3
MOHITORING STATUS: OFF .
CIRCUIT TWYFE: = Phase Wy ® ®
MEMORY CARD: Hot Insertad . .
FILEHAME: N N
CWELES SA 0.0
SARHALD L EsED:
!\ A @
Scope HMeter Harmonics Phasor
.-'
‘M L E‘)
Trend Events Reports Preferences

START-SETUM

MARKO001b

Home screen Home screen is frequently referenced as the starting point for all major functionalities
features of PX5.

The date and time appear on the top right corner of the Home screen. Both can be
configured to appear in adifferent format. See page 4-3 for the procedure on how to set
and reformat time and date.

The unit name and model, PX5 program revision level, and status messages appear on
the top portion of the Home screen. Pertinent information that appear in the status
message area are the monitoring status, circuit configuration, percentage of data card
used while monitoring, site/file name, number of event cycles saved, and number of
timed interval s saved.

MONITORING STATUS: OFF indicates that the instrument is not actively
monitoring data. The monitoring status message will change to ON, DONE or
ARMED, depending upon the state of data monitoring. See page 5-25 for the
procedure on how to turn monitoring on/off.

Home screen contains the icons used to access the various PX5 functions. See page
1-16 for the description of each icon found in Home screen.
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Basic Operation, continued I

Home screen Home screen contains the following icons used to access various PX5 functions:
icons
Scope - Scope mode shows real-time voltage and current waveforms of the signalson
the measuring inputs. See Chapter 3 View Real Time Data - Section A Scope Mode.

Meter - Meter mode displays voltage and current measurements, along with other
calculated parameters. See Chapter 3 View Rea Time Data - Section B Meter Mode.

Harmonics - Harmonic screen displays a spectral graph and textual matrix featuring the
amplitude and phase of each voltage and current harmonic to the 63rd harmonic. See
Chapter 3 View Real Time Data - Section C Harmonics.

Phasor - Phasor diagrams indicate phase relations between voltage and current based
upon the angles of the fundamental. See Chapter 3 View Real Time Data - Section D
Voltage and Current Phasor.

Preferences - Users can set instrument preferences like time and date, threshold alarm
feedback, language selection, communications, LCD display, and data card operation.
See Chapter 4 Instrument Settings.

Events- Eventsresult in a contiguous collection of cyclesthat isrecorded into memory.
Events are classified according to IEEE 1159, IEC 61000-4-30 Class A, and EN50160
standards. Events are displayed only after monitoring has been turned on or upon
reading a stored file from the data card. See Chapter 7 View Event Data - Section A
Events.

Trend - Trend alows usersto view plots of journalled data along with min/max
measurements over the interval. See Chapter 7 View Event Data - Section B Trend.

Reports - PX5 allows usersto view two types of reports on QOS compliance. EN50160
reports show graphs and statistical tables reflecting the compliance of parameters
specified according to EN50160 standard. Status shows a quick status summary of
Standard PQ, EN50160, and Motor Quality parameters using the annunciator panel.
The color coded panel indicates whether or not the parameter is within limits and/or
events have occurred since the last time the panel was cleared. See Chapter 8 Reports.

Start/Setup - Users have the option to use Automatic Setup and proceed directly with
data monitoring or they can configure the instrument step-by-step using the Wizard
Setup. Users can also do Advanced setups to modify trigger parameters and intervals or
tweak threshold settings under the Advanced Setup Options. See Chapter 5 Start Menu
and Chapter 6 Advanced Setup Options.
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CHAPTER 2

Voltage Measurement Cable and Current Probe Connections

Overview

Introduction

In this chapter

WARNING

1.888.610.7664

This section describes how to connect the PX5 to make basic single phase voltage
measurements. For multi-phase connection diagrams, refer to Appendix E.

The following topics are covered in this chapter.

Topic See Page
Connecting Voltage Measurement Cables 2-4
Connecting Current Probes 2-9

Death, seriousinjury, or fire hazard could result from improper connection of this
instrument. Read and under stand this manual before connecting thisinstrument.
Follow all installation and oper ating instructions while using thisinstrument.

Connection of thisinstrument must be performed in compliancewith the National
Electrical Code (ANSI/NFPA 70-2005) and any additional safety requirements
applicableto your installation.

Installation, operation, and maintenance of thisinstrument must be performed by
qualified personnel only. The National Electrical Code defines a qualified person
as“ onewho hasthe skills and knowledgerelated to the construction and
operation of the electrical equipment and installations, and who hasreceived
safety training on the hazardsinvolved.”

Qualified personnel who work on or near exposed energized electrical conductors
must follow applicable safety related work practices and proceduresincluding
appropriate personal protective equipment in compliance with the Standard for
Electrical Safety Requirementsfor Employee Wor kplaces (ANSI/NFPA 70E-2004)
of USA and any additional workplace safety requirementsapplicableto your
installation.

Continued on next page
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Overview’ continued _

ADVERTENCIA Unaconexion incorrecta de esteinstrumento puede producir la muerte, lesiones
gravesy riesgo deincendio. Leay entienda este manual antesde conectar. Observe
todaslasinstrucciones de instalacion y operacion durante €l uso de este
instrumento.

L a conexion de este instrumento debe ser hecha de acuerdo con las normas del
Cadigo Eléctrico Nacional (ANSI/NFPA 70-2005) de EE. UU., ademas de
cualquier otranorma de seguridad correspondiente a su establecimiento.

Lainstalacion, operacion y mantenimiento de este instrumento debe ser realizada
por personal calificado solamente. ElI Codigo Eléctrico Nacional define a una
persona calificada como " una que esté familiarizada con la construccion y
operacion del equipoy con losriesgosinvolucrados.”

AVERTISSEMENT Si I'instrument est mal connecté, la mort, des blessures graves, ou un danger
d'incendie peuvent s'en suivre. Lisez attentivement ce manuel avant de connecter
I'instrument. L or sque vous utilisez I'instrument, suivez toutes lesinstructions
d'installation et de service.

Cet instrument doit étre connecté conformément au National Electrical Code
(ANSI/NFPA 70-2005) des Etats-Unis et a toutes les exigences de sécurité
applicables a votre installation.

Cet instrument doit étreinstallé, utilisé et entretenu uniquement par un personnel
qualifié. Selon le National Electrical Code, une personne est qualifiées " elle
connait bien la construction et I'utilisation de |'équipement, ainsi que les dangers
quecelaimplique".

WARNUNG Der falsche Anschluf? dieses Ger dtes kann Tod, schwere Verletzungen oder Feuer
verursachen. Bevor Siedieses | nstrument anschlief3en, missen Sie die Anleitung
lesen und ver standen haben. Bei der Verwendung dieses | nstruments missen alle
I nstallation- und Betriebsanweisungen beachtet werden.

Der AnschluR dieses Instruments muR in Ubereinstimmung mit den nationalen
Bestimmungen fur Elektrizitat (ANSI/NFPA 70-2005) der Vereinigten Staaten,
sowie allen weiteren, in lhrem Fall anwendbaren Sicher heitsbestimmungen,
vorgenommen wer den.

Installation, Betrieb und Wartung dieses Instruments diirfen nur von
Fachpersonal durchgefihrt werden. In dem nationalen Bestimmungen fur
Elektrizitét wird ein Fachmann als eine Per son bezeichnet, welche " mit der
Bauweise und dem Betrieb des Ger dtes sowie den dazugehorigen Gefahren
vertraut ist."
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Safety
precautions

1.888.610.7664

CH 2/ Voltage Measurement Cable and Current Probe Connections

The following safety precautions must be followed whenever any type of voltage or

current connection is being made to the PX5.

» Wear proper Personal Protective Equipment, including safety glasses and insulated
gloves when making connections to power circuits.

» Hands, shoes and floor must be dry when making any connection to a power line.

» Before each use, inspect all cables for breaks or cracksin the insulation. Replace
immediately if defective.

* Pressthe PX5 On/Off power button to Off.

» Before connecting to electric circuitsto be monitored, open their related circuit
breakers or disconnects. DO NOT install any connection of the PX5 to live power
lines.

» Connections must be made to the PX5 first, then connect to the circuit to be
monitored.

Continued on next page
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Connecting Voltage Measurement Cables I

Connecting Voltage Measurement Cables

M easur ement Description: Voltage measurement cables are provided as standard accessories and are
cable set stored in a cable pouch as part of the measurement cable set, P/N 116042-G3. Each
cable set consists of a cable and alligator clip.

Voltage Rating: Direct connection of all voltage measurement cables are rated at 600
Vrms max. For measuring voltages greater than 600 Vrms, potential transformers (PTS)
must be used.

Contents: The voltage measurement cables are shown on page 2-5 (positioned relative
to their actual use). A cable set consists of eight, 6-foot channel measurement cable
assemblies (probes), each with a detachable, alligator jaw, safety clip assembly
(maximum jaw opening, 3/4 in (20 mm)). The safety clip assemblies are red (+) and
black (-) for each of the four channels. One cable each of red (channel A), yellow
(channel B), blue (channel C), and grey (channel D), and four each of white are
provided.

A pouch for storage of the cables and the AC adapter/battery charger isincluded in the
contents of the measurement cable set, but is not shown in the figure.

Optional fused  There are two optional fuse accessory kits available for use with the measurement

voltage adapter  cablesfor PX5. One kit (P/N FVA-1) contains one fused voltage adapter and one
measurement connecting Red cable 50 cm in length. The other kit (P/N FVA-4)
contains four voltage adapters and four measurement connecting cables 50 cmin length
(one Red, one Yellow, one Blue, and one Grey).

The single fuse voltage adapter kit is used for one single voltage measurement input.
While the four fuse voltage adapter kit is used for a three phase and neutral voltage
measurement inputs.

Continued on next page
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I CH 2/ Voltage Measurement Cable and Current Probe Connections

M easurement
cable set with BLK
optional fuse
diagram
(&
PX5-11.vsd
WARNING To avoid therisk of electric shock or burns, always connect the safety (or earth)
ground before making any other connections.
WARNING Toreducetherisk of fire, electrical shock, or physical injury it isstrongly
recommended to fuse the voltage measurement inputs.
Fuses must be located as closeto the load as possible to maximize protection.
WARNING For continued protection against risk of fire or shock hazard replace only with
sametype and rating of recommended fuse.
Use only fast blow type fuse which israted 600V. Recommended fusetypeis
Littelfuse, part number KLKDO0.30 rated 600V AC/DC, 0.3A fast blow.
WARNING Do not replace fuse again if failureisrepeated. Repeated failureindicatesa

defective condition that will not clear with replacement of the fuse. Refer
condition to a qualified technician.

Contact Dranetz-BMI Customer Service for more information on the fused voltage
adapter. Refer to Dranetz-BMI Information Sheet titled Model FVA - Fuse Voltage
Adapter, P/N 899107.
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Connecting Voltage Measurement Cables, continued I

Connection Follow these guidelines when making voltage connections.
guidelines » Refer to the measurement cable set figure for color coding of probes that connect to
input channel connectors A, B, C, and D.
 Each channel input has plus (+) and minus (-) differential inputs of 1 to 600 Vrms
max.

Example: Single Thefollowing figure shows avoltage connection to asingle phase circuit for channel A.

phase
connection
LINE 0 LINE
Y -
E RED
SOURCE g e () Loap
NEUTRAL m RETURN
BLK
WHT
PX5-12.vsd
Continued on next page
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I CH 2/ Voltage Measurement Cable and Current Probe Connections

Example: The following figure shows avoltage connection using channel D as a differential input
Neutral to for measuring neutral to ground voltage. Connections are identical for split phase and
ggﬂlrJ]ggtion wye configurations. One probe connects the source neutral line to the D+ input.

Another probe connects the ground to the D- input.

LINE

SOURCE g () Loap

NEUTRAL n RETURN
RED
\H GRY
GROUND n GROUND

T 1

@

©0® 00@Heed

1
4
snov RMS MAX PROEE Eouv RMS MAX soov RMS MAX PROEE & 500V RMS MAX & PROBE

PX5-13.vsd
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Connecting Voltage Measurement Cables, continued I

Safety The following safety precautions apply to current probe connections in addition to
precautions those safety precautions stated on page 2-3.
» DO NOT attempt to measure current in any circuit in which the circuit to ground
voltage exceeds the insul ation rating of the current probe (600 Vrms max).
» Make sure the jaws of the current probe are tightly closed. Keep mating surfaces
clean and free from foreign matter.

WARNING DO NOT USE non-insulated current probe cores around a non-insulated wire.
Praobes of thistype are designed for use around insulated wires only. Use only
completely insulated probe coreswith no exposed conductive areas of the core
around non-insulated wires.

ADVERTENCIA NO UTILIZAR transformadores de corriente sin material aislante al rededor de
conductores sin material aidante. L os Transformadores de corriente de estetipo
estan diseflados para ser utilizados solamente con conductores con aislamiento
eléctrico. Utilizar transformadores de corriente completamente aislados
alrededor de conductoressin aislamiento.

AVERTISSEMENT N'EMPLOYEZ PAS lesnoyaux courants non-isolés de sonde autour d'un fil non-
isolé. Des sondes de ce type sont concues pour |'usage autour desfilsisolés
seulement. L'utilisation seulement a complétement isolé des noyaux de sonde sans
des secteur s conducteur s exposés du noyau autour des fils non-isolés.

WARNUNG VERWENDEN Sie keine Stromzangen mit nicht isolierten Ferritkernen bei
M essungen an nicht isolierten Leitungen. Stromzangen dieses Typssind nur fir
Messungen an isolierten Leitern geeignet. Bitte verwenden Sie zur Messung an
nicht isolierten L eitungen Stromzangen mit vollstandig isoliertem Kernmaterial.

Continued on next page
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I CH 2/ Voltage Measurement Cable and Current Probe Connections

Connecting Current Probes

Current probes Several Dranetz-BMI current probes can be used with the PX5. Typical current probes
areillustrated on page 2-10. Refer to Appendix A for descriptions and part numbers of
probes and adapter cables. Refer to Appendix B for specifications of current probe
models TR2500 and TR2510.

NOTE: The TR2500 can perform all current measurements except high frequency
transient detection.

Probe positioning: An arrow marking on the handle is a guide to ensure that you
position the probe with the arrow pointing towards the load when monitoring the line
conductor. Correct position of the probe is necessary for correct power measurements,
where in-phase voltage and current measurements are necessary. A positive watts
reading indicates that the probe is pointed towards the load, and a negative reading
indicates that the probe is pointed towards the source.

Continued on next page
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Connecting Current Probes, continued I

Typical current
probes

,————— 658 PROBES PP4300 PROBES

1R\

TR2021 TRZ0198 TR2023
JIR2022

658 TO
PP1-R/4300
CURRENT PROBE
ADAPTER CABLE

116002-C1 : ! ' !
4300 TO LEMFLEX

CURRENT PROBE

TR2500 TR2510 TR2520 ADAPTER CABLE

116310-G1

B

PX5-14.vsd

NOTE: Current probes TR2500 can be used interchangeably with TR2500A, TR2510
with TR2510A, and TR2520 with TR2520A.

Continued on next page
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CH 2/ Voltage Measurement Cable and Current Probe Connections

Typical current  Actual photos of TR series probes and part numbers are shown below to aid usersin
probes probe identification. Contact Dranetz-BM| Customer Service Department for more
(continued) information on current probes, pricing and availability.

P/N TR-2500

P/N TR-2500A P/N TR-2510A P/N TR-2520A

Continued on next page
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Connecting Current Probes, continued I

Single phase The following figure shows how to connect a current probe to channel A for current
current probe  monitoring of asingle phase line.

connection

example

The current probe may be connected to the return line if desired to measure the return
current when checking for load current leakage, loop current relationships, etc. If
measuring power, position the probe with the arrow pointing towards the load.

LINE ﬁ LINE

() Loap

SOURCE é

NEUTRAL RETURN

PX5-15.vsd

NOTE: The connection shown aboveis not recommended without a voltage connection
to ensure frequency synchronization. If this configuration is used, then an internal
frequency reference must be entered. Refer to pages 5-14 to 5-16.
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CHAPTER 3

View Real Time Data

Overview
Introduction PX5 alows users to view power quality phenomena as it happens, when it happens.
Theinstrument is ableto capture and process datain real time, and allows usersto view
it in Scope mode, Meter mode, Harmonics, and Phasor display.
Accesstoreal Icons for Scope mode, Meter mode, Harmonics and Phasor display are available in the
time data Home screen. Follow these steps to display the Home screen.
Action... Result...
STEP 1: Press the PX5 On/Off
0 Power Xplorer E Ll (BETo:Oct 20 2003 @ 53440 Ozt 21 B3
power button to turn the unit on. MONITORING STRTUS: s .
The Home screen will be e Cane A . ,_,A
displayed. SHibaLS aaen: g° oge
® W
Scope Mgier Harmonics Phasor
::'——.F'—-'-- e
\ME!
Trend Events Reports Preferences
START-SETUP
MARKO0
Inthischapter ~ Thischapter isdivided into four sections.
Section Title See Page
A Scope Mode 3-2
B Meter Mode 35
C Harmonics 3-15
D Voltage and Current Phasor 3-20

3-1

1.888.610.7664 W www.calcert.com sales@calcert.com



Overview
Section A
Scope Mode
Overview
Introduction Scope mode allows you to view real-time voltage and current waveforms for up to

eight channels simultaneously.

Scope mode The Scope mode screen can be displayed by pressing the Scope key on the Home

screen screen.

Volts/Amps
channel labels A 120.7 vm
and RMSvalues 3003 AW
for displayed g 1207 vO
waveforms 30,04 AO
120.7 ¥YH
E I0.04 AN
09985 YO
D 09985 AN

Frequency——}-Freauency

Voltage scale

EEEE Hz.

Display one cycle
of selected

— waveforms which
are scaledrelative
tothe largest peak
value. V & | are
scaled separately.

30.00 Y. Div

—Current scale

12.50 A-Div

Turn channels on/off
(p. 3-3)

MARK201

Show channels input Return to Home screen

range (p. 3-4)

Inthissection  Thefollowing topics are covered in this section.

Topic See Page
Turning Channels On/Off 33
Checking Input Range 34

3-2
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I CH 3/ View Real Time Data

Turning Channels On/Off

Select channels  From the Scope mode screen, press Chan to turn VoltAmps channel selection on/off.

to display
N ——
ey A M M
eyl B M M
il B M M
Eboe E g g

Any of the following will turn channels on/off:

* Pressthe desired Volts Amps channel to turn it on/off.

* Press Volts or Amps button to turn on/off all channels of that parameter.
* PressA, B, C, D to turn on/off both the Volts and Amps for that channel.

Press OK to accept channel selection.

3-3
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Checking Input Range

Checking Input Range

Input range The Input Range screen is displayed by pressing the CKRng key on the Scope mode
screen. Input Range shows the detected range for al channels. The number after the
status shows the percentage of the input of the instrument’s full range.

A 1203 vE
30.07 AN
- Ty
E ;Znﬂui :E Input Range
Yolts Arnps
C izuuﬁ?'} :: A OK 104 OK 103
B i DK 103 0K 103
D 1‘3'-]‘—'325 :E C ! 0K 10% oK 10
. D! 0K 0x 0K 0
¥ v
EG.AA Hz. o
ERAA Hz, A |
L
50.00 ¥.Div 12.50 . Div
Chan CkRna Exit

MARK205

The input range can only be viewed, not changed. Press OK when done viewing the

input range.

Input range The following table describes the messages that may register on the Input Range

description screen. Theinstrument is able to detect the input range for voltage and current channels
A,B, C,andD.
Input Range Description
OK Within Range
OVER Over Range
UNDER Under Range
N/A Channel Disabled
CLIP Clipping

If input range is OVER, UNDER, or CLIP, then the rms readings will not be accurate.
Using CTs below 10% of Full Scale may also cause inaccuracies in amplitude, phase

and harmonic distortion readings.

3-4
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I CH 3/ View Real Time Data

Section B
Meter Mode

Overview

Introduction Meter mode allows you to view real-time meter data. The metered parameters available
are logically separated into the following tabs: Standard, Distortion, User Specified
Freguency, Unbalance, and Advanced Power. Meter screens are displayed in tabular
form.

NOTE: Meter mode operation does not interfere with any of PX5's other monitoring or
recording functions. The individual voltage and current channel meter readings are not
affected by the monitoring setup. Turning monitoring of individual channels off does
not affect meter readings. Meter and Scope datais NOT availableif you are viewing a
stored file from the data card.

M etered PX5 is designed to provide setup as well as data display. Metered parameters are

parameters available for display regardless if they are being journalled under Setup New Circuit >

display Advanced Options > Journal Limit Setup. Users can trend journal entries by limits
(Very High, High, Low, Very Low) or by time (users can set the time interval of how
often rms and waveform snapshots will be recorded even when no disturbances occur).
For the procedure on how to set entries under journal parameters, go to Chapter 6
Advanced Setup Options - Journal Limit on page 6-17.

In this section The following topics are covered in this section.

Topic See Page
Standard Meter Tab 3-6
Distortion Meter Tab 3-8
User Specified Frequency Meter Tab 3-10
Unbalance Meter Tab 311
Advanced Power Meter Tab 312
3-5
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Standard Meter Tab L

Standard Meter Tab

Sandard meter Meter mode can be displayed by pressing the Meter icon on the Home screen. At start-

list up, meter mode defaults in the Standard tab featuring the basic power quality
parameters available. The standard metering properties include Voltage, Computed
Basic, Power, Demand, Energy, Harmonics and Flicker as shown below.

;'FIStandard\{Distortion\‘(I.IserFreu\{llnbalance\{ﬂdvanced\
e ]
Comp Basic H ].EE. 3 EE. E?
reer |IB| 128.3 38.87
vemans 1|B ] 128.3 38.87
D| 9.986 l16. 82
Energy
Harmonics H - E E E 9 - 3 *
BE-C £69.3 *
Flicker E_H EBE_ 3 *
# Derived wvalues —
Exit
MARK30
Standard Tab Parameter Name L abel
Basic Volts Volts
(for A, B, C,D) | NOTE: Some voltage channel meter
values are derived based on the
circuit type selection. The values
will change depending on the wiring
configuration setup.
Ampere Amps
Computed Vector Displacement Power Factor | Vector Displacement PF
Basic Arithmetic Displacement Power Arithmetic Displacement
Factor PF
Residua Current Residual Current
Net Current Net Current
Power Watts W
(for 'f‘l_ ?al C.D, | volts Ampere VA
0] .
) Volts Ampere Reactive VAR
True Power Factor TPF
Displacement Power Factor DPF

NOTE: See Appendix B Technical Specifications - Computed Parameters on page B-6
for definition of parameters.

Continued on next page
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I CH 3/ View Real Time Data

Sandard meter

list (continued) [ gandard Tab Parameter Name L abel
Demand Active Power Demand Active Power Demand
Apparent Power Demand Apparent Power Demand
Reactive Power Demand Reactive Power Demand
RMS Current Demand Phase A RMS Current Demand Ph A
RMS Current Demand Phase B RMS Current Demand Ph B
RMS Current Demand Phase C RMS Current Demand Ph C
RMS Current Demand Average RMS Current Demand Avg
Energy Wett Hours Watt Hrs
(for A, B, C,D, | \/olts Ampere Hours VA Hrs
Total) Volts Ampere Reactive Hours VAR Hrs
Harmonics | Voltage Total Harmonic Distortion |V THD
(for A, B, C, D) [ current Total Harmonic Distortion | | THD
RMS Harmonic Current RMSI| Harm
Harmonic Power Unsigned Harm Pwr Unsigned
Flicker Short Term Flicker Pst
(for A, B, C) || ong Term Flicker (Sliding) Pit (Slide)
Long Term Flicker PIt

3-7
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Distortion Meter Tab L

Distortion Meter Tab

Distortion meter PX5isableto meter distortions or uncharacteristic changes in the waveform of original
list signals. Distortion cal culations measure the deviation of complex waveshapes from
pure sine waves. Harmonics are measured in accordance with IEC 61000-4-7 Class .

f itandard Distortion\‘(l.lserFreu\{l.lnbalance\{ﬂdvanced\
Uil YTHDL:) ITHDILE) ¥YTHD
Fund Fund R55
TIO
H 0.055 0.052 £0.01 €001
TIF
Crest Factor B 0.030 0.051 <001 <001
Power E 0.030 0.032 <0.01 <0.01
Transfarmer D 0.118 0.088 <0.01 <0.01
Exit
MARK31
Distortion Tab Parameter Name L abel
THD Voltage Total Harmonic Distortion V THD fund
(for A, B, C, D) | Fundamental
Current Total Harmonic Distortion | THD fund
Fundamental
Voltage Total Harmonic Distortion Root |V THD RSS
Sum of Square
Current Total Harmonic Distortion Root || THD RSS
Sum of Square
TID Voltage Total Interharmonic Distortion |V TID fund

(for A, B, C, D) | Fundamental

Current Total Interharmonic Distortion | TID fund
Fundamental

Voltage Total Interharmonic Distortion |V TID RSS
Root Sum of Square

Current Total Interharmonic Distortion |1 TID RSS
Root Sum of Square

Continued on next page
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I CH 3/ View Real Time Data

Distortion meter

list (continued) [ pigortion Tab Parameter Name L abel
TIF Voltage Telephone | nfluence Factor V TIF fund
(for A, B, C, D) | Fundamental
Current Telephone Influence Factor | TIF fund
Fundamental
Voltage Telephone | nfluence Factor V TIFRMS
RMS
Current Telephone Influence Factor | TIFRMS
RMS
Telephone Influence Factor Product TIF Prod
Crest Factor | Voltage Crest Factor Volts Crest Factor
(for A, B, C, D) | current Crest Factor Amps Crest Factor
Power Signed Phase Harmonic Power Signed
(for A, B, C, D) [ Unsigned Phase Harmonic Power Unsigned
Transformer | Transformer Derating Factor Derating Factor
(for A, B, C,D) [ K Factor K Factor
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User Specified Frequency Meter Tab

User Specified Frequency Meter Tab

User frequency
meter list

3-10

1.888.610.7664

Voltage and current harmonicsfor each phase and neutral channel can be metered under
the User Specified Frequency tab. The value fields areinitially not specified to alow

users to choose the numbers or the range of harmonic frequenciesto meter. The system
simultaneously measures voltage and current so that harmonic power can be obtained.

Whereas harmonic summary values include harmonics up to the 127th in Standard
Power Quality mode, individual harmonics displayed on the instrument are only

available up to the 60th.

,-_" Standard E Distortion ! llserFreq\<llnhalance\{llduanced\
Userl User2 User3 Userd
Curren 120,00 HZ S00.0 Hz 420.0 Hz S4A0.0 HZ
- H 0016 0.023 0.023 0.016
B |oos |ooes |oote | 0023
Clome |ooos |oos | 0023
D | <ot |<oo1 |<oor |<oor
T
MARK32!
User Frequency Tab Parameter Name L abel
Voltage User Selected Voltage Harmonic 1 User 1
(forA,B,C,D)  User Selected Voltage Harmonic 2 User 2
User Selected Voltage Harmonic 3 User 3
User Selected Voltage Harmonic 4 User 4
Current User Selected Current Harmonic 1 User 1
(for A, B, C, D) User Selected Current Harmonic 2 User 2
User Selected Current Harmonic 3 User 3
User Selected Current Harmonic 4 User 4

Wy www.calcert.com
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I CH 3/ View Real Time Data

Unbalance Meter Tab

Unbalance The Unbalance metering tab shows positive, negative and zero sequence components
meter list for voltage and current.
/Standard ' Distortion {UserFreq ) Unbalance { Advanced',
Positive Sequence Yoltage 128. 3
Rl | oative sequence voase | IEHERY
W Imbal Zero Sequence Yoltage <@.al1
Positive Sequence Current (P15 IN% ]S
TR | B 285
Zero Sequence Current B.e83
MARK331
Unbalance Tab Parameter Name L abel
V/I Sequence | Positive Sequence Voltage Positive Sequence Voltage
Negative Sequence Voltage Negative Sequence Voltage
Zero Sequence Voltage Zero Sequence Voltage
Positive Sequence Current Positive Sequence Current
Negative Sequence Current Negative Sequence Current
Zero Sequence Current Zero Sequence Current
V/I Unbalance | Voltage Unbalance (RMS/RMS V Unbalance (RMSRMS
Average) AvQ)
Voltage Unbalance (S2/S1) V Unbalance (S2/S1)
Voltage Unbalance (S0/S1) V Unbalance (S0/S1)
Current Unbalance (RMS/RM S | Unbalance (RMS/IRMS
Average) Avg)
Current Unbalance (S2/S1) | Unbalance (S2/S1)
Current Unbalance (S0/S1) | Unbalance (S0/S1)
V/I Imbalance | Voltage Imbalance V Imbal
Current Imbalance | Imbal
3-11
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Advanced Power Meter Tab

Advanced Power Meter Tab

Advanced power Advanced power metering tab meters multiple total apparent power and power factor
parameters, calculated using arithmetic and vector sums of the individual phases. These
methods may produce different values with distorted and/or unbalance phases.
Demand/Advanced Energy include various energy parameters on per phase and total
basisaswell asin forward and reverse mode. Some parameters such as displacement
power factor are only valid for the fundamental frequency. The Advanced tab also
allows trending of rapid voltage changes that result in light flicker. Flicker parameters
under the Advanced tab are used primarily for specialized testing. Flicker
measurements are calculated as per IEC 61000-4-15.

meter list

3-12
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J,f‘Standard\<[listnrtinn\<llserFreq\{llnhalanceynduanced h

Vect Sum

Arithmetic Sum PF

Arithmnetic Surn DPF

Peak Power Arithrnetic Surn YA

Pred. Power

Fund Arithmetic Sumn ¥A

Cain. Power
Coin. PF
Fdv Eneray

Pinst )

Exit
MARK341
Advanced Tab Parameter Name L abel
Arithmetic Sum | Arithmetic Sum Power Factor | Arithmetic Sum PF
Arithmetic Sum Displacement | Arithmetic Sum DPF
Power Factor
Arithmetic Sum Volts Ampere | Arithmetic Sum VA
Fundamental Arithmetic Sum | Fund Arithmetic Sum VA
Volts Ampere
Vector Sum Vector Sum Power Factor Vector Sum PF
Vector Sum Displacement Vector Sum DPF
Power Factor
Vector Sum Volts Ampere Vector Sum VA
Fundamental Vector Sum Volts | Fundamental Vector Sum VA
Ampere
Continued on next page
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Advanced power
meter list
(continued)

1.888.610.7664

CH 3/ View Real Time Data

Advanced Tab Parameter Name L abel
Peak Power Peak Watt Demand Peak Watt Demand

Peak Volts Ampere Demand Peak VA Demand
Peak Volts Ampere Reactive Peak VAR Demand
Demand
Peak Current Demand Phase A | Peak Current Dmd Ph A
Peak Current Demand Phase B | Peak Current Dmd Ph B
Peak Current Demand Phase C | Peak Current Dmd Ph C
Peak Current Demand Average | Peak Current Demand Avg

Predicted Power | Predicted Watt Demand Predicted W Demand
Predicted Volts Ampere Demand | Predicted VA Demand
Predicted Volts Ampere Predicted VAR Demand

Reactive Demand

Coincident Power

Volts Ampere Demand at Peak
Watt Demand

VA Demand at Peak Watt
Demand

Volts Ampere Reactive Demand
at Peak Watt Demand

VAR Demand at Peak Watt
Demand

Watt Demand at Peak Volts
Ampere Reactive Demand

Watt Demand at Peak VAR
Demand

Volts Ampere Demand at Peak
Volts Ampere Reactive Demand

VA Demand at Peak VAR
Demand

Volts Ampere Reactive Demand
at Peak Volts Ampere Demand

VAR Demand at Peak VA
Demand

Watt Demand at Peak Volts
Ampere Demand

Watt Demand at Peak VA
Demand

Coincident Power
Factor

Average Power Factor at Peak
Watt Demand

Avg PF at Peak W Demand

Average Power Factor at Peak
Volts Ampere Reactive Demand

Avg PF at Peak VAR
Demand

Average Power Factor at Peak
Volts Ampere Demand

Avg PF at Peak VA Demand

Wy www.calcert.com

Continued on next page

3-13

sales@calcert.com



Advanced Power Meter Tab, continued

Advanced power
meter list
(continued)

3-14
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Advanced Tab Parameter Name L abel
Advanced Energy | Forward Fundamental Frequency | Fwd Whr
(for A,B,C,D, |WattHours
Total) Forward Fundamental Frequency | Fwd VAR Hr
Volts Ampere Reactive Hours
Reverse Fundamental Frequency | Rev Whr
Wett Hours
Reverse Fundamental Frequency | Rev VAR Hr
Volts Ampere Reactive Hours
Instantaneous Instantaneous Flicker Pinst
Flicker I nstantaneous Flicker LPF Pinst LPF
(for A, B, C) .
Square Root of Instantaneous Pinst Sq Root
Flicker
Square Root of LPF Sq Root LPF

Wy www.calcert.com
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I CH 3/ View Real Time Data

Section C

Harmonics
Overview
Harmonics PX5 alows usersto view voltage and current harmonics/interharmonics in graphical or
display in list form. Harmonics are waveform distortion, a steady-state deviation from an ideal

power frequency sinusoid and is characterized by the spectral content of the waveform.
Interharmonics are frequency components between the harmonic frequencies. The IEC
61000-4-7 Standard dictates that harmonic analysis is done using a synchronous
window of 10 cyclesfor 50 Hz, or 12 cyclesfor 60 Hz. This results in binswhich are
nominally 5 Hz wide. The actua width of the binsis equal to the actual frequency
divided by 10 if the nominal frequency is50 Hz, and 12 if 60 Hz. For example, if
actually operating at 49.9 Hz, the binis4.99 Hz, but is labelled “5 HZ" as specified by
the standard.

Use the respective touch screen buttons to display the next Channel (Channels A, B, C,
D) and the next Parameter (V, |, W) of harmonic data. The number of harmonicy/
interharmonics displayed is up to the 60th. Summary values of odd, even and total
distortion are displayed. A summary of harmonic distortion as well as interharmonic
distortion values per phase/parameter are also available on display.

Users can determine the number or range of harmonic frequenciesto trend and view in
detail. Thereis also the option to select how to plot harmonic/interharmonic data and
specify the units of measure by which harmonic datais calculated.

Harmonic Graph: Harmonics are measured in accordance with |EC 61000-4-7 Class 1.
Users can choose the unit of measure by which harmonic datais calculated and
graphed, based on a Percentage of the fundamental value or in Engineering units (volts
and amps). Frequency components of harmonic graphs can be displayed either in Hertz
or in Harmonic Number. The graphs can be zoomed and rescal ed.

Harmonic List: The list gives atextual display of the following for each of the

measured values. frequency and harmonic number; magnitude in Engineering units and
percent of fundamental; phasein degrees (for harmonics only). Thislist is displayed in
order of ascending frequency, and can also be sorted in order of descending magnitude.

Inthissection  Thefollowing topics are covered in this section.

Topic See Page
Harmonic Graph 3-16
Harmonic Detail 3-17
Harmonic Options 3-18
Harmonic List 3-20
3-15
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Harmonic Graph

Harmonic Graph

Harmonicgraph The harmonic graph can be displayed by pressing Harmonics on the Home screen. The

display screen defaults to a graphical spectrum display, although users have the option to
choose between the graph and list form. The screen will show a spectral graph featuring
the amplitude of the harmonics relative to the fundamental frequency.

Use the properties under the Options button to select the vertical and horizontal
measurement scale. The percent magnitude of the first 60 harmonics are graphed
relative to the fundamental.

Total harmonic distortion
. . —FTHO: Odd: 5.1% Ewven: 5.2% Total: 7.3% TID: 0.0
(THD) on Odd contribution | s
and Even contribution as: Display is
based on 127 harmonics* am —— updated
s approximately
. once per
5
second
Z.08
1.52
1.0% | H
0.5
o= U
[ a0 k= liln) 1250 1&00 ZEED 2700 S50 SE00
A Yolts Hz
[ | ] ¥ 3 ] ]
Chan | Param | Detail | DOptions | List | Exit
MARK221

Switch channel Switch to

display V, I, orW
Zoom in to desired Show harmonics text
range of frequencies | (p. 3-20)
(p- 3-17)

Set harmonic options
(p. 3-18)

*The odd contribution is the square root of the sum of the squares of the relative
amplitudes of harmonics 3, 5, and 7 through N-1, where N is a function of sampling
frequency. The even contribution is similar for harmonics 2, 4, and 6 through N. Total
value is the square root of the sum of the squares of the odd and even distortions.

3-16
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Harmonic Detail

CH 3/ View Real Time Data

Harmonicgraph PX5 allows usersto determine the numbers or the range of harmonic frequenciesto

details trend. A blue box showing the default zoomed area appears once the Detail button is
pressed. Touch any side of the zoom box to activate the drag function. Touch and drag
the sides of the zoom box to expand or narrow in on a select number of harmonic/
interharmonic graphs. The zoom box moves horizontally only. The vertical scale will
autoscale when zoomed.

NOTE: To select whether the vertical is scaled to the fundamental or the greatest
harmonic, use the Options key (see page 3-18).

Fundamental exceeds
square so bar extends
past top

THD: ?dd: = Ewen: 5.2H Total: 7.3 TID: 0.0
5.0

| touch and drag zoom box to
desired magnification scope

207
1.5%
1.0 | |
0.5
=l I|I|||| |||||IIII||||||||III|||||I||II||||||||||||||
&0 900 A0 1200 EEED ZT00 220 &0
I] Uolts
@b THO: Odd: 5.1 Ewven: 5.2% Total: F.3% TID: 0.0
e 5.0
MARK235 a5
a.08
ER=r4
.08
Z.5¢
207
1.5%
1.0 | | "
0.5
= Ml |||||IIII||||||||III|||||I||II||||||||||||||
a0 00 1250 1200 EEEO ET0O0 EE0 SE 0
I] ‘folts
\L 507
MARK235b a5
a.o
.58
. EXES
harmonic data plot -
(shown in channel color)

interharmonic data plot .
(shown in gray)

T
A ¥olts
| Chan

w0 A0 120 180

] Y Y ]
. Param | Detail | Options | List | Exit

MARK235¢

The magnify buttons serve as zoom function keys, each of which feature a plus sign or
aminus sign within. Press Zoom+ to display the zoomed area and view harmonic
graphsin greater detail. Users may repeatedly zoom in on aplot for up to seven (7)
levels. Press Zoom-(n) to unzoom graph display one increment at atime, where nisthe
counter of how many times the harmonic graphs have been magnified.

1.888.610.7664
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Harmonic Options _

Harmonic Options

Harmonic/ The voltage and current harmonics and/or interharmonics for each phase channel can
Interharmonic  be trended using the Options button. The properties specified under Harmonic Options
data plots apply when harmonic/interharmonic datais viewed in either graph or list form.

Properties under Show Harmonics... pertain to both the graph and the list, and
determine how the harmonics and interharmonics are used.

If Show Harmonics... only is enabled, then only the actual harmonics are shown.

If Show Harmonics... and I nterharmonicsis enabled, the spectrum will include all
the (nominal) 5 Hz bins, which includes the actual interharmonics as well. On the
graph, the harmonics are shown in the channel color, while interharmonics are shown
in gray color. On the text, the harmonics are shown in boldface.

If Show Harmonics... calculated including adjacent interhar monicsis enabled, the
interharmonics are not explicitly shown but the harmonic values include the adjacent
interharmonic values in their calculation, as specified by |IEC 61000-4-7.

The IEC 61000-4-7 Standard specifies that the interharmonic bins adjacent to the
harmonic be included in the computation of that harmonic. For example, if there was a
3rd harmonic (150 Hz) of 10%, and the value of the 145 Hz bin was 1%, and the value
of the 155 Hz bin was 2%, then the value reported in the bin labelled “ 150 Hz" would
a so include contributions from the 145 Hz and 155 Hz bins. Thiswould give

102 + 1% + 2% = 10.2%, not 10%.
The following graphs illustrate harmonic computation as per |EC 61000-4-7 Standard.

Harmonic Computation for 50 Hz

3.0%

2.5% -
2.0% A
1.5% -
1.0% -
0.5% +

0.0%

... 130 135 140 \145 150 155/ 160 165 170 175 180 185 190 \195 200 205/ 210 215 220

3rd harmonic 4th harmonic
+ +
2 adjacent 2 adjacent
interharmonics interharmonics

Continued on next page
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CH 3/ View Real Time Data

e

Harmonic/ Harmonic Computation for 60 Hz
Interharmonic
data plots 3.0%
(continued) 250
2.0% A
1.5% A
1.0% A
0.5% -
0.0% /—|—\

3rd harmonic
+
2 adjacent
interharmonics

1.888.610.7664

... 160 165 170 \175 180 185/ 190 195 200 205 210 215 220 225 230\235 240 245/ 250

4th harmonic
+
2 adjacent
interharmonics

Properties under Graph Units pertain to the way the graph (not thelist) islabelled. The
vertical scale can bein Percent or Engineering units, and Scaleto Fund (full scale)

can be chosen to be the fundamental at 100% or the largest component. The
engineering unit for voltage is volts and for current is amperes. The horizontal axis can

bein Hz or Harmonic Number.

THD DFA L | =TT 0N M B L IO D s
R Show harmonics .
= E only
i i B F‘ and interharmonics
harmonic data display Y )
o F‘ calculated including
" adjacent interharrnonics
5%
measurement scale for | ** - Graph Gnits:
frequency (x axis) and Lo AR ql__ Harm Num
amplitude (y axis) of " = percons ) Cogineer
. =t ercen ngineerin
harmonics i =4 [ remesrina
. .o —
full scale graph relative to—fywan——[ | Scale to Fund - R EE T
fundamental frequency | thar— I T

o
Hit

SE00

MARK236
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Harmonic List _

Harmonic List

Harmonictext  To view the harmonics magnitude text display, press List from the Harmonic graph

display screen on page 3-16. The harmonic parameters displayed on list include: (from leftmost
column) the harmonic/interharmonic frequency in Hz, frequency in number, voltage
rms or maximum load of current (depending on parameter selected), percent amplitude
of harmonics, and harmonic phase angle value.

By default, harmonic and interharmonic frequency values are arranged in order of
increasing frequency. Use the Sort button to organize harmonic text display in order of
decreasing magnitude. The harmonic values are shown in boldface.

Harmonic phase degree valuesfrom 1 to 60 are displayed for voltage and current; while
phase degree values from 1 to 50 are displayed for harmonic watts. Harmonic phase
angle values can be normalized to the phase of the fundamental of the displayed
channel. Use the Norm button to show the normalized phase angle values.

Hz Valts ST I IR Phase Degrees
DC 5.059 4.2% +
5 5} 505 | —
18 5] B.ax
18 a |55
28 a 8.8 —
25 a 8.8
=15 5} 505
=iy 5] B.ax
48 a |55
45 a 8.8
=15 5} 5%
EE 5} 505
6 1 119.8 1000 0.9’
&5 a |55
7a a 8.8
=) 5} 5% |
=0%] ] B33 =
1 N 1
1 Sort I Horm Exit J
MARK237

Toggle between Normalized and
UnNormalized phase values

Hz YWolts Harmonics Details Phase Degrees

[il1] 119.% 1000 +

a0 15 5.418 4.5% 241.3"° |

1] 1] 5.050 425 a0.0*

840 14 2.386 2.8% 30.8"

] 16 2.7350 2.3 #0.9" —

F60 Li] 2.321 1.9 46.4"

1080 1% 1.910 163 204.0°

120 2 1.647F 144 121.3°

1140 19 1.621 144 170.8°

300 5 1.398 125 190.7"

1200 20 1.352 11X 63.3"

T80 13 1.350 1.1% 148.2°

180 3 1.300 1.1% 384"

240 4 1243 L 206.2°

1260 21 1.204 L 337.9°

1320 22 L1126 0.9% 230.8° ~

[i171] 11 1116 0.9% I08.5° kL
1 N 1

Unsort Horm Exit

MARK237b

3-20

1.888.610.7664 W www.calcert.com sales@calcert.com



I CH 3/ View Real Time Data

Section D

Voltage and Current Phasor

Overview

Phasor display ~ The phasor screen displays a graph that indicates the phase relations between the
voltage and current based upon the angles of the fundamentals, as determined by
Fourier analysis.

Phasor screen shows eight phasors autoscal ed with zero degrees to the right (normally
channel A voltage) for clockwise rotation and with synchronized channds. Users are
allowed to display up to four channels at any one time for either volts or amps, or a
single channel for both volts and amps, depending on the phases being monitored.

A touch screen Demo button presents an animated phasor demo rotation for resistive,
capacitive and inductive loads.

Inthissection  Thefollowing topics are covered in this section.

Topic See Page
Phasor Screen 3-22
Phasor Rotation 3-23
Phasor Parameter/Channel Selection 3-25
3-21
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Phasor Screen

Phasor Screen

Phasor screen
display

If a channel is less than
20% of the maximum ——p2ess v O 360.0°
voltage (or current), the
phasor is not displayed

3-22
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The Phasor screen is displayed by pressing Phasor on the Home screen.

The Phasor screen shows eight phasors autoscaled with zero degree to the right for
clockwise rotation and with synchronized channels. The |eft sidebar shows rms values
for Volts/Amps for channels A, B, C and D; zero, positive and negative values for
Volts/Amps; zero, positive and negative sequence component values for Volts Amps.

Depending on the phases being monitored, up to four channels may be displayed at any
onetime for either Volts or Amps, or a single channel for both Voltsand Amps. An

arrow head and channel label are displayed on the vector.

Correct rotation is clockwise from 0°

A t2e.7 v
ZRPZ A m
Y

E 126.7 O 23997
664 A g 270.0

E 1267 v W 118.1°
20064 A g 149.17

0025 A g 360.0°

Imnbalance

Yaolts  Amps
Zere 72,7 19.2

Pos 7.5 139.5
t@.4 123
P<H EE.9% B3.3%
2sH 162 95398 &%
RMS ©.8 @.a

Heg

000 LA

zot,.

2a0¥

000 0 Div

F—

Sync channel is
displayed at 0° -
normally channel
A voltage

Exit

MARK24

Show animated phasor demo rotation for Resistive,
Inductive and Capacitive loads (p. 3-23)
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I CH 3/ View Real Time Data

Phasor Rotation

Animated Graphic illustration in the form of rotating phasors relative to the sine wave graph of a

phasor rotation  four wire wye circuit is available by pressing the Demo button on the Phasor screen
(see page 3-22). The Demo key will be replaced by Start/Stop once phasor rotation has
been viewed. Press Start to replay animated phasor rotation. Users can choose to Stop
the phasor demo rotation at any time.

Phasor vectors are displayed using a clockwise rotation from the zero degrees
reference. Animated phasor demo for Resistive, Inductive and Capacitive loadsis
available for viewing.

Sample 3-Phase, The following diagrams describe the positive phase rotation of voltage and current

threewiredelta phasors (for Resistive, Inductive and Capacitive loads) for a three phase, three wire

rotation delta connection. An arrow head on the line indicates direction pointing toward the
load.

DEMD: 3 Phase Wye Load: Resistive, PF: 18

Three phase vectors are
displayed as threelines, 120
degrees apart in a Resistive load

e — T
W Chan | Start | RLEC ' Exit
MARK242
Display parameter/channel Return to
selection (p. 3-25) Phasor screen

Start/Stop demo plot
waveforms as rotate
phasors; press any time

Switch phasor demo rotation between
Resistive, Inductive and Capacitive load
effects; press any time (p. 3-24)

Continued on next page

3-23
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Phasor Rotation, continued L

Sample 3-Phase, The following diagrams describe the positive phase rotation of voltage and current
threewiredelta phasors (for Resistive, Inductive and Capacitive loads) for athree phase, three wire

rotation
(continued)

Phasor
diagrams

3-24
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delta connection. An arrow head on the line indicates direction pointing toward the
load.

DEMO: 3 Phase Wye Load: Inductive, PF: B.366

Three phase vectors are

displayed as threelines, 120

degrees apart in an Inductive

load
[ s— ] | i— | f— [ —]

Chan Start BRLC Exit
MARK243

DEMO: I Phase Wye Load: Capacitive, PF: 5285

Three phase vectors are

displayed as threelines, 120
degrees apart in a Capacitive
load

H ﬂ... -, <,

[ [— —— [r—
Chan Start RLC Exit
MARK244

Refer to Appendix E for the diagrams that describe the voltage and current phasors for
the standard type of power connections.
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I CH 3/ View Real Time Data

Phasor Parameter/Channel Selection

Par ameter/ The Parameter/Channel selection screen is displayed by pressing Chan on the phasor

Channel display Demo screen. Depending on the phases being monitored, up to four channels may be
displayed at any one time for either Volts or Amps, or a single channel for both Volts
and Amps.

DEHOD: 3 ph?jLHﬂlLLﬂadMiﬂ.LM_\

i Yolts ) [ Arnps )

[ 1 1
IR &8 ™
NEBE B O

N /q

e M M

— L

D

| ok
Chan L FTETE o Exit L

MARK245

Press to enabl e/disabl e the parameter/channel for display in the animated phasor
rotation. Any of the following will turn channels on/off:

* Pressthe desired Volts Amps channel to turn it on/off.
* Press Volts or Amps button to turn on/off all channels of that parameter.
* PressA, B, C, D to turn on/off both the Volts and Amps for that channel.

Press OK to accept channel selection. The phasor Demo rotations will display the
parameters/channel s enabled.

3-25
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CHAPTER 4

Instrument Settings
Overview

Introduction This chapter describes the miscellaneous tasks that users can perform to keep the PX5
running efficiently. These are tasks that users might perform only occasionally.

Inthischapter  The following topics are covered in this chapter.

Topic See Page
Access Instrument Settings Menu 4-2
Time and Date Settings 4-3
Select Language 4-5
Set Display Preferences 4-6
Touch Screen Calibration 4-7
Turn Threshold Beeper On/Off 4-9
Communications 4-10
Data Card 4-12
Reset to Factory Configurations 4-14
4-1
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Access Instrument Settings Menu

Access Instrument Settings Menu

Preferences
menu screen

4-2
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All functions in this chapter are found under the Instrument Settings menu. Follow
these steps to display the Instrument Settings menu screen.

Action...

Result...

STEP 1: Press the PX5 On/Off
power button to turn the unit on.
The Home screen will be

displayed.

FILEHAME:

CIRCUIT TWFE:
MEMORN CARD:

CWCLES SAYED:
SJOURHALS LOGEED:

Power Zplorer E Ll cBETamct 20 2003 @ 1534442
MONITORING STATUS: OFF

% Fhose Wge
Hot Ingerted

Ozt 21 @3

@

219

Scope Harmonics Phasor
Trend Events lleports Preferences
START-SETUP
MARKO001b

0-00-
o
U
:

STEP 2: Press Preferences. The
Instrument Settings Setup Menu
will be displayed.

W mEW

Instrument $ettings Setup Menu

Time and Date

Language [5prik,
Idiorna, Sprache,
Langue, Lingual

Display Preferences Mernory Card

Reset to Factory Defaults.

Turn Beeper On-OFF
Communications

MARK151
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Time and Date Settings

CH 4/ Instrument Settings

Timeand Date
display

1.888.610.7664

Users have the option not only to set the exact time and date, but also to select the
format of how time and date will appear on screen.

Action...

Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press
Time and Date.

* Press Timeif you want to
change the time settings.
Proceed to Step 2 on page 4-4.

 Press Dateif you want to
change the date settings.
Proceed to Step 3 on page 4-4.

* Press Date Style to select the
format in which you want date
displayed on screen. View the
three different date format
selections each time you press
Date Style.

o mm/dd/yy format
o dd/mm/yy format
e yy/mm/dd format

» Press Clock Styleto select the
format in which you want time
displayed on screen. View the
three different time format
selections each time you press
Clock Style.
 analog
« digital using 1to 12 hr

format (AM/PM)
« digital using 1to 24 hr
format

» Press OK to accept new time/
date settings and return to
Instrument Settings menu.

» Press Cancel to discard
changesin time/date settings
and return to I nstrument
Settings menu.

Jul

11 83

i Tinne ‘I[ Date ‘I[

Date | Clock

1 1
Style | Style | Ok | Cancel

MARK152
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Continued on next page
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Time and Date Settings, continued I

Ti_me and Date
Display Action... Result...

(continued)

STEP 2: Pressthe field
representing hours, minutes, and
seconds to change time settings.
Use the numeric keypad to enter
new time settings. Time should be
entered in a 24-hour format

Jul 11 B3

Enter time in 24hr format (hheonmnzss)

(example: 14:00:00 for 2:00 PM). '

14 55 18
* Press OK to accept changesin
time settings.
. [— ——
* Press Cancel to discard . e )
changes in time settings. | Time | Date | fae | S Ok | Cancel |
MARK153
NOTE: Clock time and format
can be changed anytime
following this same procedure.
STEP 3: Pressto select the month,
day, and year. Enter the year using a R N
numberSfrom the keypad Jan Sun Mon Tue Wed Thu Fri Sat
1 2 k] 4 5
. Feb Aug
* Press OK to accept changesin s |7 lg o | O 2
date settings. Mar| [Sep
13 14 13 16 17 18 19
Apr Oct
e Press Cancel to discard v [l 20 21 22 23 24 25 26

changes in date settings.

27 28 | 29 30 3

NOTE: Date settings and format —
can be changed anytime = P2e0) ok | Cancel | |
{113 ale el

following this same procedure.

MARK154
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L CH 4/ Instrument Settings

Select Language

Select Language PX5 menu screens appear in the English language by default. Users have the option to
set screen display to any of the following languages: English, Swedish, Spanish,
German, French, Italian, Simplified Chinese, Traditional Chinese, or Finnish.

Action... Result...
STEP 1: From the Instrument

Settings Setup Menu screen, press Lo S B
Language. = ' i—
e B e B o,

* Check to _SeIeCt_the desired [ swedisn (71 chinese iSimplified)
language in which you want e S miE (@)
display screensto appear. [P gearien [FF] chinese (Traditionah

' Espaio ) agrrm A

« Press OK to accept new — _— :%":' =)
language selection. The screen L seesh I Soornd
will return to Instrument B e
Settings menu. All screens will WL Francais
automatically change to the (o
selected language. WARKISS

* Press Cancel to retain present
language.

4-5
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Set Display Preferences

Set Display Preferences

L CD settings

4-6
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User programmable settings for the LCD screen include the backlight timer, contrast,
password protect, parameter/channel colors, and touch screen calibration.

Action...

Result...

STEP 1: From the Instrument

Settings Setup Menu screen, press

Display Preferences.

» Automatic backlight shutoff
timer is provided for the LCD
display. Press Backlight Timer
to automatically turn off
backlight after 1, 2, 5, 10 or 15
minutes of no user activity. Set
the Backlight Timer to Always
On if you do not want the
backlight to shut off.

NOTE: The auto-shutoff feature
extendsthelife of the battery and

should be duly considered.

* Press Contrast to brighten/dim
screen display to preferred
percentage.

* PressPassword Protect to
enable/disable password log in
code to PX5. When password
protect is enabled and the user
reactivates PX5 from auto-
shutoff (see Backlight Timer

setting), the keypad screen used

to enter password will appear.
The user will have to enter the
correct password to continue

using PX5. The message I nvalid
Password! will appear when an

incorrect password is entered.

* PressChannel Colorsto change

the color of the parameter/
channel display. Select desired
color from a 28 color selection
grid.

» Press Calibrate Touch Screen
to calibrate the unit’s touch

screen functionalities. Proceed to

page 4-7.
* PressExit toreturnto
Instrument Settings menu.

Backlight Tirner 2m

Contrast 4B

Password Protect aFF

Channel Colors

CRC RN

Calibrate Touch Screen

MARK156
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Touch Screen Calibration

Calibration
procedure

1.888.610.7664

CH 4/ Instrument Settings

PX5 isable to perform calibration to ensure the proper operation of the unit’s touch
screen functionalities. The calibration procedure will correct the problem of out of
tolerance touch screen malfunction. Note that errors corrected by this calibration
procedure are specific only to touch screen operation.

Action...

Result...

STEP 1: From the Display Setup
Menu (see page 4-6) screen, press
Calibrate Touch Screen.Test if
touch screen recognition operates
properly by applying pressure on
the LCD screen.

* Press Clear toreset LCD
screen and delete display
markings.

* Press Calib to begin touch
screen calibration procedure.
Proceed to Step 2.

» Press Cancel to end calibration
test and return to Display
Setup.

Clear

Touch S5creen Calibration Test

test screen

Cancel
.

1
Calib.

MARK164b

STEP 2: Follow the instruction
Tap Center of Target to begin
calibration. Target object X is
initially located in the lower
middle section of the screen.

* A seriesof screenswill flash
showing movement of the
target object: from the lower
middle section to mid-right
and finally to upper left
section of the screen.

* To end touch screen
calibration, tap the center of the
target object X now located in
the upper left section of the
screen. Proceed to Step 3 on

page 4-8.

Tap Center of Target.

X

MARK164

Tap Center of Target. ><

-
MARK165

Tap Center of Target.

ARK166

Wy www.calcert.com

Continued on next page
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Touch Screen Calibration, continued

Calibration
procedure
(continued)

4-8
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Action...

Result...

STEP 3: Once touch screen
calibrationisdone, amessage will
appear to indicate Touch screen
was successfully calibrated.

* Press OK to continue on with
calibration test verification.
Proceed to Step 3.

Touch screen was successfully
calibrated.

[—

ok

MARK167

STEP 3: Test if touch screen
recognition operates properly by
applying pressure on the LCD
screen.

* PressClear toreset LCD
screen and delete display
markings.

* Press Accept to complete the
touch screen calibration
procedure. Accepting will save
and store new touch screen
calibration datain memory.
Oncethenew datais stored, the
old touch screen calibration
dataislost. The screen will
return to the Display Setup
Menu.

 PressCancdl to discontinuethe
touch screen calibration
procedure. Pressing Cancel will
retain the previoustouch screen
calibration constants, no new
calibration datawill be stored
in memory. The screen will
return to the Display Setup
menul.

Touch S5creen Calibration Test

Press Accept to sawe new calibration constants.

Clear Accept

| it —————

Cancel

MARK168
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Turn Threshold Beeper On/Off

Audiblealarm

1.888.610.7664

CH 4/ Instrument Settings

When set to ON, the unit will beep when threshold limits are crossed and other event
triggers occur. The beep that provides audible feedback to pressing touch screen key is

not affected by this setting.

Action...

Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press
Turn Beeper On/Off.

» The unit can provide audible
alarm signals when triggered.
Press Threshold Beeper to
turn the alarm On or Off.

» Press Exit to return to
Instrument Settings menu.

Set Threshold Beeper

="
Threshold Beeper:

OH

Exit

MARK15
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Communications

Communications

Communication Communications Settings is where instrument-specific information is entered to allow

interface setup

the PX5 to communicate to external devices using the optional 1solated Communications

4-10
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M odule assemblies or modem (see related information on Chapter 9 Downloading

Events).

Action...

Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press
Communications.

 Press Enable Communicationsto
activate/deactivate the
communications port. External
communication devices connect to
the PX5 mainframe via the optical
serial data port. The optical seria
data port connector is located on
the left side of the instrument.

» Pressto enter the communications
Device Address from 01 to 32 for
use with the optional Fiber Optic
to Ethernet adapter.

* Select the corresponding Baud
Rate to set connection speed.
Default baud rate is 11520.

* PressExternal Modem
Connected if you want to activate
communications via an external
modem. Press Change to modify
the modem initialization string.
The string must begin with “AT”.
Dranetz-BM| recommends using
the same brand and model of
modem at both ends of the
communications link. See Chapter
9 Downloading Events for
instructions on modem
connections.

 Press|P to configure your
Ethernet settings and allow the
PX5 to operate on the network.
Proceed to Step 2 on page 4-11.

* Press OK to accept changesin
communications settings.

» PressCancel todiscard changesin
communications settings and
return to Instrument Settings

menu.

Comrnunications Settings

—

4

Device Address

Enable Cornmnunications

—

[oo

| —

Baud Rate (bps)
—

L

=

L

=

=

)

9600 38400 57600 115200

=
I_ External modern connected
—

|
ATLF=0=2 Change

P 0K

|
Cancel
| — | i— ——————]

MARK159

NOTE: For instructions on how to physically
connect to NodeL ink using the external
communications devices, see Chapter 9
Downloading Events.

Wy www.calcert.com
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Communication
interface setup
(continued)

1.888.610.7664

CH 4/ Instrument Settings

Action...

Result...

STEP 2: Entering the correct |IP
address settings will enable the
PX5 to communicate with the
network.

Prior to entering the IP setttings,
make sure that the PX5is
connected to the computer
network viathe Fiber optic to
Ethernet Adapter (P/N COMM -
OEA).

After you have determined the
proper |P address and settings,
proceed as follows:

e Typeinyour Ethernet | P
Addressin the appropriate
fields. Use the numeric keypad
to enter the | P setting.

» Typein your Ethernet Subnet
Mask in the appropriate fields.
Use the numeric keypad to
enter the Subnet Mask setting.

» Typeinyour Gateway in the
appropriate fields. Use the
numeric keypad to enter the
Gateway setting.

When done entering | P settings,
press OK. Pressing OK will store
the values in the instrument.

Press Send to configure the
Ethernet adapter using the new IP
address settings. Follow the
instructions that appear on screen
to complete the I P setting
configuration procedure.

Press Cancd to ignore changes
and retain the previous |P
settings, no new values will be
stored in the instrument.

The walues below are used to configure the fiber
optic to ethernet adapter. Pressing the Dk
button will store the walues in the instrurment. Yoo
must press the %end button in order to configure
the ethernet adapter. When you press the Send
button you will be guided through the steps uyou
need to take to configure the adapter.

IP Address

IE! . “H‘ . Il—i . “1—1
Subnet Mask “E‘ . “E‘ . “E‘ . “l]_1

Gateway Jo |- o | -0 |- o |

MARK159b
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Data Card

Data Card

Format/View
datacard

4-12
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The Memory Card screen displaysinformation on the card inserted in the data card slot,
including the amount of total space, available space, and used space in card. The
Memory Card screen aso prompts users to set filename and format card in preparation
for monitoring and writing of data.

Action... Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press
Memory Card.

Memory Card

Card Status: Contains File
Card Size: 32.00 HEB

e Card Statusindicates status
condition of the card inserted in

the data card slot. The

fO”OWing messages may [u Fres Space: 24.0 HE [75%) ]
appear under Card Status (refef 8 Used Space: &0 MB (25%)

to pages 5-20 to 5-21 for a

detailed description of each @

card status message):

* Not Inserted P — —
. Contai ns F||e Format Yiew Exit

. Empty MARK160
* Fragmented NOTE 1: PX5 does not support file

» Unformatted

fragmentation. When creating afile, it will take

* Invalid Card the largest continuous block and use that size
« Card size indicates the full block for data storage. Deleting files from data
storage capacity of the data card is not recommended. Whenever possible,

card. The amount of remaining transfer the files to a computer and then reformat
space and used space in data the card using the PX5 when there is no more

card are alo displayed on space available to begin new data storage.

screen. .
NOTE 2: Refer to Chapter 5 Start Menu - Site

* Press Format to format the Name/Memory Card on pages 5-20 to 5-23 for
data card. Proceed to Step 2 on | more information on data card operation.
page 4-13.

* PressView to display files stored
in datacard. Proceed to Step 3on
page 4-13.

* Press Exit to discard changes
and return to I nstrument Settings
menu.

Continued on next page
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Format/View
datacard
(continued)

1.888.610.7664

CH 4/ Instrument Settings

Action...

Result...

STEP 2: All data and setups
stored in data card will be lost
when you format the card.

A confirmation message
verifies whether you want to
continue with data card format
or not.

Press Yes to continue data card
format. Press No to cancel data
card format.

» The message Format
Successful! indicates that data
card format has been
completed. Press OK to exit
card format procedure and
return to the Memory Card
screen.

Memnory Card

Card Status:
Card Size:

Contains file
32.00 MB

-,

All data will be lost? Continue
format? ]
— dl
\'es_ Ho y
Format | Wiew Exit
MARK161

Memnory Card

Card Status:
Card Size:

Contains file

~

'

32.00 HE
F. t 5 Ful*
armat Successful [ —
ok ) B (25%)

-

MARK162
STEP 3: PX5 listsdata file names
stored in data card, along with file File List
gze' time and date when data was 1. Power Hplorer Site @6.00E E3LOKE ok zooz E

recorded. The text color indicates
the type of file: black isfor data
file (.ddb), greenisfor setup file
(.set), and red isfor an unknown
file.

» Press Up/Down arrow keysto
scroll the page up or down by

2. Power Bplorer Site BL0O0E

1600
#5.0 KB 09,085,200

oneline. E
m Data File m Setu ile m Unknown File a
« Press and drag the scroll bar to Data File = Setup File = Unknown Fil Ewit
move the page up or down. MARK163
 Press Exit to quit and return to
Memory Card screen.
4-13

Wy www.calcert.com

sales@calcert.com



Reset to Factory Configuration

Reset to Factory Configurations

Definition

Procedure

4-14

1.888.610.7664

Factory configurations are the default settings of all programmabl e features of the PX5
asit | eft the factory.

Follow these steps to reset the PX5 to its factory configuration.

Action...

Result...

STEP 1: From the Instrument
Settings Setup Menu screen, press
Reset to Factory Defaults.

A confirmation message verifies
if you want to reset the instrument
to factory configuration and lose
all new data and settings.

 Press Yesto erase existing
settings and reset the
instrument to factory-
configured setups. The screen
will return to the Instrument
Settings menu.

* Press No to cancel.

(o
-
e

B

Instrument Settings Setup Menu

]
Tirne and Date Turn Beeper On-OFF
La Reset to Factory ations
Are you SURE you want to
erase all data and
Di configur ations? ard
Yes Ho
Reset to Factory Defaults.
—
Exit

MARK158
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L CH 4/ Instrument Settings

Factory default Dranetz-BMI has set the default values for the various parameters of the PX5.
settings
Current Probes. TR2500/TR2500A for A, B, C; TR2510/TR2510A for D
Scale Factors: 1:1 for V and |, channels A, B, C, D
Circuit Type: three phase wye
M ode of Operation: monitor
Nominal Value: measured V, |, frequency
Monitoring Mode: Sandard Power Quality
Advanced Operations: individual limit setups
Transient Limits: intantaneous peak = 3X nominal V, waveshape = 10% ,
rms dev = 10% , fast transient = 3X nominal V, none for |
RMS Variation Limits: 10% Very Low, 90% Low, 110% High for voltage; none for
current
Journal Limit: journalling By Time for the various parameters
Triggers: all V trigger; all Vand | channels
Journal Interval
Power Values:
Power Values Interval: 15 minutes
Waveform Snapshot: OFF
Demand and Energy:
Demand Sub-Interval: 5 minutes
Sub-Intervals per Interval: 3
Harmonics Journal Interval: 15 minutes
Flicker:
Pst (Short Term) Interval: 10 minutes
PIt (Long Term) Interval: 2 hours
Site Name: Power Xplorer Ste
Clock Type: Analog
Date: mmyddlyy
Language: English
Display
Backlight Timer: 1 minute
Contrast: 70%
Password Protect: OFF

4-15
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CHAPTER 5

H B BN
Start Menu
Overview
Sart menu The Start Menu allows users to perform the following: set up the PX5 for monitoring of
options an electrical system, load previously saved setups from card, and load data from card.

There are three ways to set up the instrument for monitoring. The length of time to
monitor acircuit can vary from afew hoursto afew weeks depending on the user
application.

» Automatic Setup automatically configures the instrument’s circuit type, voltage and
current channels, and parameter thresholds. The auto-configured setup enables users
to proceed directly with data monitoring.

» Wizard Setup takes the user through a series of screens prompting for information
about the circuit to be monitored. The unit automatically turns on the correct voltage
and current channels when user selects a circuit type. Parameter thresholds are
automatically set based on the line voltage and current values that the user enters.
Threshold limits for capturing events are also set according to the monitoring mode
selected.

» Advanced setup options (see Chapter 6) alow the user to modify trigger parameters
and intervalsthat were previously set up through Automatic or Wizard setups. Under
advanced setup, each channel must be turned on individually, but any combination
can be used. Threshold limits can be set to any vaue within the acceptable range.
The user can turn on any available parameter. Users have wider control over all setup
functions when using advanced setup options.

Selection of setup method typically depend on user application and extent of familiarity
with the operation of the intrument.

Monitor same circuit makes use of the existing setup for monitoring. If atemplate of
setups has been previoudy saved to the card, you may load it using the menu below.

L oad setup template from card enables you to use previously saved setups. If you wish
to load a previously saved datafile from the card, use the menu below.

L oad data from card allows you to transfer saved events from data card to PX5.

5-1
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Overview, continued

Displaying Sart Follow these steps to display the Start Menu.

Menu

In thischapter

Action...

STEP 1: Press the PX5 On/Off

The Home screen will be
displayed.

power button to turn the unit on.

Result...
Power Xplorer E 1.4 (eeTamct 20 zo0z @ 152114 Oct 21 83
MOHITORING STATUS: OFF .t
CIRCUIT TWFE: = Phase Wue 2 i ©
HEMOFR" CARD: Hot Inserted = o
FILEHAME: N .
CVWCLES SAVED: o.o P,
SEURAALS | GGEED: -
SCope Neter Harmonics Phasor
J
W E alc
- =
Trend Events Eenorts Preferences
START-SETUP
MARKO001b

STEP 2: Press Sart/Setup. The
Start Menu will be displayed.

Autornatic $etup (Power Quality).

HWizard Setup.

HMonitor same circuit.

Load setup ternplate from card.

Load data fromn card.

CRCRC RO

MARK100
This chapter is divided into five sections:
Section Title See Page
A Automatic Setup 5-3
B Wizard Setup 5-6
C Monitor Same Circuit 5-24
D Load Setup Template from Card 5-34
E Load Data from Card 5-35

5-2
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Overview

CH 5/ Start Menu

Section A

Automatic Setup

AutomaticSetup Automatic Setup is a one-stop process using pre-defined values to set the unit
automatically. Users have the option to view the summary list of parameter settings,
change probe typesif current will be monitored, and/or proceed directly with data
monitoring. Follow these steps to perform Automatic Setup.

procedure

1.888.610.7664

Action...

Result...

STEP 1: From the Start Menu,
press Automatic Setup. The auto-
configured circuit type, nominal
voltage, current and frequency
values appear on screen. Data
card status and available space in
card are also displayed.

* To continue Automatic Setup
and begin data monitoring,
press OK. Proceed to Step 2.

» To view thelist of parameter
settings for Automatic Setup,
press Summary. Proceed to
Step 3 on page 5-4.

« To display/change probe types
for current monitoring, press
Probe. Proceed to Step 4 on
page 5-4.

* Press Cancdl to quit and return
to Start Menu.

Circuit Tupe: 3 Phase Wue
Marminal Yaltage: 120.00
Morminal Current: 30.07#
Maminal Frequency: 60.00

Card Status: Empty

Free Space: 32.00 MB

# Yerify if the select current probes are correct. To
change current probes, press the Probe button

The instrument is now ready for monitoring. Trigger
pararmeters and thresholds are set to monitor poler
quality. Please rewiew the detected circuit for walidity.

MARK101a

STEP 2: The Monitoring Menu
screen allows users to begin
monitoring immediately or at a
specified time and date.

* To start monitoring, press Sart
Now!

Proceed to Section C Monitor
Same Circuit - Turning
Monitoring On/Off on page 5-24.

Monitoring Menu

itart How?

Monitor using Start and End timnes.

HModify Trigger Paramneters and Intervals.

Yiew Setup Sunnnnary.

Save Setup Template to Card.

U RCRCN

MARK123b

Continued on next page
5-3
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Overview, continued

Automatic Setup
procedure
(continued)

5-4
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Action... Result...

STEP 3: Summary displaysthe

list of parameter settings for

AutomaIIC wup The SE[Up Setup Summary

summary is available for review i)

. Yersion: Y Ldz e
before, during and after |n2:ifrzent S PuS_SM@pen ]
monitoring. Cireuit Type S Phace tge =

Nom!nal Yolts: 2058
* Press Up/Down arrow keysto | | |Nominai Freqiencs  c002
3:roll the page Up or dOWn by Manitoring Mode: Standard PR
one |ine Frequency Tracking: Standard
) Sunc Input: VYA
Tracking Frequency (Mink EE@a Hz
° Pre$ and drag the SCFO|| bar to Trackina Frequency (Maxl: E58A Hz
move the page up or down. Scale Factors: Yolts Amnps =
Channel A: Leae LBgE [l
* When done reviewing the —.
. | (—
Setup Summary, press Exit. MARK123c
The screen will return to Auto-
Config.
STEP 4: Various prObe types are Current Probe Selection
available for each channel for
current monitoring. A fother, scale: 1.000 | | change |
* Press Change to display the B lother, Scaie: 1,000 |
probe types available for each
channel. Proceed to Step 5 on C |other, scal=: 1.000 | [change |
page 5-5.
D |other, Scale: 1000 || Change |

« If using identical probetypefor
al Channels, pressto enable
Set Identical. The display will
change to show only one probe
selection for all channels. Press
Change to display the probe
typesavailable. Proceed to Step
5 on page 5-5.

 Press OK to accept probe
selection and return to Auto-
config screen.

* Press Cancel to disregard
probe selection and return to
Auto-config screen.

Set ldentical

l MARK101b
Current Probe Selection
A BC D:
Dther, Scale: 1.000 | [Fenange!

@ Set ldentical

MARK103b

Wy www.calcert.com
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Automatic Setup
procedure
(continued)

1.888.610.7664

CH 5/ Start Menu

Action...

Result...

STEP 5: Select your desired
probe type.

NOTE: Use the same probes for
the following: TR2500 for
TR2500A, TR2510for TR2510A,
TR2520 for TR2520A.

« If the current probethat you are
using is not on the list, select
Other. Then press Scale to
define the CT scale factor on
the current probe. Proceed to
Step 6.

 Press OK to accept probe
selection and monitor current.

» Press Cancel to retain previous
probe settings and return to
previous screen.

Current Probe Selection

Dther, Scale: 1000

TR2500, 18A-5EEA RMS
TR2510, BA-18A FM5S
TR2520, 3EEA-3EEEA RMS
AC-DC, BA-158A RMS
AC-DC, BA-1588AR RMS
TR20198, 1A-288A RMS

TR2021, 1A-28A RMZ

BB

=

| Scale | OK | Cancel

MARK104

STEP 6: You need to set the CT
scale factor when using a current
probe that is not on the list.
Pressing Scale will show the
numeric window to enter the CT
scale factor on the current probe.
Usethe keypad to set the CT scale
factor. See sample scale factor
calculation on page 5-10.

* Press OK to accept the CT
scale factor value. The Current
Probe Selection screen will be
displayed.

* Press < if you want to clear
and retype numeric values.

* Press x1000 to multiply the
value by 1000.

* Press Cancel to discard
changes and return to the
previous screen (screen shown
on Step 5).

Current Probe Selection

Dther, Sca|

TR2500, 1
TR2510, BH
TR2520, 3
AC-DC, BH
AC-DC, BH
TR2019E, 1

TR2021, 1A

BB

| =

MARK104b
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Overview L

Section B
Wizard Setup

Overview

Introduction Wizard Setup guides the user through the circuit setup step-by-step, via a series of
screens prompting for information about the circuit to be monitored. The unit
automatically turns on the correct channels, sets the parameter thresholds and
waveform capture settings depending on the detected circuit type, nominal voltage and
current values, and monitoring mode specified by the user.

Monitoring PX5 alows users to monitor events in the following setup categories. Standard Power

modes Quality, Current Inrush, Fault Recorder, Long-term Timed Recording, Continuous Data
Logging, and EN50160 Power Quality mode. Selecting any setup category
automatically setstrigger and capture conditions. Advanced users are free to mix and
match settings (see Chapter 6 Advanced Setup Options).

Standard Power Quality, Demand, Energy: PX5 algorithms automatically evaluate
existing rms and waveform conditions to optimize setupsto reliably capture data. This
feature ensures that the first-time user gets the expected results, while providing the
experienced user with the ability to tweak settings for specific applications. Either way,
the necessary data used to identify critical events and optimize mitigation solutionsis
recorded into the data card as it occurs.

Current Inrush: Determining system characteristics during current inrush conditions
such as impedance changes during motor energization or the 1%t curve of abreaker tri p
is key to preventative maintenance and enhanced power system performance. Inrush-
type events such as motor start-up typically requires extended duration cycle-by-cycle
recording. With PX5, users can capture and store detailed data to evaluate system
performance against specifications and previous benchmark data. Under the current
inrush mode, triggers are current-based. By operating in the inrush mode, the
instrument will capture and store highly detailed data to a Compact Flash datacard in
real time, then rearm and be ready to capture data during the next test run.

Fault Recorder: A fault in awirecircuit is usually due to unintentional grounding, a
break in the line, a crossing or shorting of the wires, etc. A digital fault recorder logs
extended duration cycle-by-cycle recording. Under the fault recorder mode, triggers are
voltage-based. PX5 can help locate failures detected in various components of assorted
equipment by recording an extended period of cycle-by-cycle datato capture the entire
duration of the fault and the associated system response.

Continued on next page

5-6
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Monitoring
modes
(continued)

In this section

1.888.610.7664

CH 5/ Start Menu

Long-term Timed Recording, Demand, Energy: Performing a statistically valid power

quality energy survey requiresthe capture of a set of basic data over an extended period
of time. PX5 is designed to facilitate long-term monitoring by collecting min/max/avg
data at each predetermined interval in order to perform post-process harmonic and

other events analysis. PX5 is also designed to be left unattended in the field, recording
statistically representative datafor long-term analysis. Using the Dranetz-BM| lockable
portable case option or other available enclosures, power quality studies can be carried
out in harsh weather environments.

Continuous Data L ogging, Demand, Energy: Thislogs the rms and power values once

per second for totally gapless logging. Cyclic triggers are disabled. No waveforms are

recorded under this monitoring mode.

EN50160 Power Quality: EN50160 monitors and reports Quality of Supply (QOS)
compliance as specified by the EN standard. The seven parameters required by
EN50160 to determine QOS compliance are: Power Frequency, Supply Voltage
Variations, Rapid Voltage Changes, Supply Voltage Unbalance, Harmonic Voltage,
Interharmonic Voltage, and Mains Signalling. A full discussion on EN50160 is found

on Chapter 8 Reports.

The following topics are covered in this section.

Wy www.calcert.com

Topic See Page

Current Probe Selection 5-8

Scale Factor Setup 5-10
Circuit Type Selection 5-12
Nominal Values 5-14
Mode of Operation 5-17
Monitoring Mode 5-18
Advanced Options 5-19
Site Name/Memory Card 5-20
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Current Probe Selection L

Current Probe Selection

Selecting Follow these steps to monitor current and select probe type.
current probe
Action... Result...
STEP 1: From the Start Menu, Corvent P2 T !
preSS Setup new Ci rCUit. Current Probe Selection
) F:: enrs H er, Scale: 1. ange |
« If current will not be - ther, Scae: 1.000 | Eemsnse?
H Tupe
monitored, press Next. Go to N::')ninal B Dther, Scaie: 1.000 | e
page 5' 10 Yalues
Hode of C lother, Scale: 1.000 ange |
« If current will be monitored, Operation E | =t
press Change to display the Hode "I | D other, Seaie: 1000 | [ change |
probe types available for each g
channel. Proceed to Step 2. E‘e'ﬂ"“ [E Enable Currents —E Set Identical
ar . A

» If using identical probetypefor - —
al Channels, pressto enable EE

MARK10
Set Identical. The display will v
change to show only one probe Current [t hrobe Seiettion ™
selection. Press Change to S
display the probe types Factors AR BC D:
available. Proceed to Step 2. Lrcuit
.ep ::::nal iDther, Scale: 1.000 | | change |
* If you want to enable/disable Yalues
current channels, press to L
%Iect/de%l ect Enable Monitoring
Currents. Hede
Options.
e Press Cancel to qu|t and return Memory [E Enable Currents @ St Identical
to Start menu. fard . J
Hext Cancel
MARK103

STEP 2: Select your desired
probe type.

Current Probe Selection

Other, Scale: 1000

NOTE: Use the same probes for
the following: TR2500 for
TR2500A, TR2510for TR2510A,
TR2520 for TR2520A.

TR2300, 18A-E0GA RMS

[T

TR2310, ©GA-16A RMZ
TR2320, S0ER-2086A RMS

AC-DOC, BR-156A PRMZ
* If the current probethat you are AC-DC, BA-1500A RMS
using is not on the list, select

TR2019B, 1A-280A RMS

Other. Then press Scale to =

define the CT scale factor on Theel, Thremn e &
the current probe. Proceed to | Scale | OK | Cancel |
Step 3 on page 5-9. MARK104

Continued on next page
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Selecting
current probe
(continued)

Other relevant
information on
current probes
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CH 5/ Start Menu

Action...

Result...

STEP 2: (continued)

 Press OK to accept probe
selection and monitor current.

* Press Cancel to retain previous
probe settings and return to
previous screen.

STEP 3: You need to set the CT
scale factor when using a current
probe that is not on the list.
Pressing Scale will show the
numeric window to enter the CT
scale factor on the current probe.
Usethe keypad to set the CT scale
factor. See sample scale factor
calculation on page 5-10.

» Press OK to accept the CT
scale factor value. The screen
shown in Step 2 will be

displayed.

* Press «q— if youwant to clear
and retype numeric values.

* Press x1000 to multiply the
value by 1000.

* Press Cancel to discard
changes and return to the
previous screen (screen shown
on Step 2).

Current Probe Selection

-+

Dther, Sca|

TR2500, 1

[

)
=
oo

TR2510, BH
TR2520, 3
AC-DC, BH
AC-DC, BH

TR2019E, 1

TR2021, 1A

Hmmmﬁ
=) (@] [ [m)
mmmm

Cancel E
Scale l Cancel

MARK104b

Refer to Chapter 2 Voltage M easurement Cable and Current Probe Connections for
illustrations of typical current probes and for guidelines on how to connect current

probes.

Refer to Appendix A for descriptions and part numbers of probes and adapter cables.

Refer to Appendix B for Dranetz-BMI current probes technical specifications.

5-9
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Scale Factor Setup I

Scale Factor Setup

What isascale A scalefactor istheratio of the input to output for a particular current transformer (CT)

factor? or potential transformer (PT). A scale factor is entered in PX5 and then multiplied
automatically by the measured voltage or current so the unit displaysthe correct values,
as referenced to the primary side, rather than the secondary side of the PT or CT.

NOTE: If voltage and current connections are made without using any of the above
named devices, the scale factor should be set to 1.

When to use Scale factors must be entered for the following conditions:
» A Dranetz-BMI current probe is connected to a permanently installed CT.
 The current connections are made using a Dranetz-BM1 1SO box.
» The voltage connections are made using a PT.

Non-Dranetz Refer to the CT name plate or to the manufacturer’s literature to determine the scale

equipment factor.
Sample The scale factor for asingle CT or PT iscalculated from its step-up or step-down ratio.
calculation

Example of step-down ratio
If acurrent transformer has a step-down ratio of 1000A:5A, therefore:
Scale Factor = 1000/5 = 200

Example of step-up ratio
If apotential transformer has a step-up ratio of 1V:10V, therefore:
Scale Factor = 1/10=0.1

5-10
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Scale factor
setup screen
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CH 5/ Start Menu

After setting up current probe configurations, the Scale Factor screen is displayed.

Action... Result...
STEP 1: From the Current Probe
Selection screen, press Next to Current =
display the Scale Factor Setup. vorts hraps |
« If voltage and current hreuit A [lioo Jr.000
connections are made without Hominal B )
. . Yalues {I1.000 {Ir.000
using any current or potential Mode of
transformer devices, the scale oeerstion || & [Lo00 Jrooo |
factor is set to the default value | | rone™™* ‘
of 1. PressNext and goto page | | favanced D |[Looo \[1.000
5-11 HMermory
Card \_ A
 To enter new scale factors, Toves [ vt | concar!
press the numeric field of the et
Volts/Amps channel where you
want to enter new scale factors.
Proceed to Step 2.
* Press Cancdl to quit and return
to Start menu.
STEP 2: Enter a new scale factor
value using the numeric keypad. Current | o -
Press OK to accept the new scale | | e '
factor. Factors ( 3. E_ )
Circuit
* Press <& to clear and retype ::::na. E E E ——
numeric values. Values w1000 |
. WEE T
* Press x1000 to multiply the :""f:*"‘_‘“
value by 1000. Mode | SR TER TSR
) Advanced li li li ‘T!
e Press Cancel to discard :"“““5 E——
changes and retain previous s | BSN BN D
scale factor value, and return to . e [ oo | Concat!
Scale Factor Setup screen. NARKLOSD

Wy www.calcert.com
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Circuit Type Selection

Circuit Type Selection

Circuit setup

5-12
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PX5 isableto display wiring diagrams from which users can select the circuit type
appropriate to their application. The instrument will display the detected circuit
configuration and compare the detected voltages, currents, and phase sequence (if

applicable) to the selected circuit type. Refer to Appendix E for the descriptions of

common circuit connections.

Action... Result...
STEP 1. From the Scale Factor
Setup screen, press Next to e . ~ )
I i i i WARHING? | i f thi
display Circuit Type Selection. e | o e,
Read the Warni ng adV|Sory, then Fal | phusical harm or a fire hazard.
. Cir . L
press Accept to display the menus
" o
for a rCUIt ﬂectlon' :: ot?'g:lgad.diti?:ﬁueallsamcetg requirements :;pﬁggble
to gour installation.
N »

¢ TO Sela:t a_'CI rCUIt UI‘; !nstallation, Dperition, a||:1d maéntel?an;e of IFEisd

Conﬁguratlon, pre$ theth :: E:EQET:QF must be performed only by qualifis

arrow ke)/s unFII the deﬂ red Ady The Hational Electr.i_cal l:_nde defines a qu_aIiFied

configuration is displayed. O | ST A S e R

L] inwalved,
An auto circuit detection window | | necent |
is displayed to show if selected . —
circuit tpe and the detected MARK107
voltages, currents, and phase v
sequence match (te_xt in green) or Current = Phase s
do not match (text in red). oeate —
i i i Factors =
When done with Circuit setup, o - i ﬁ=,,
Tupe
press Next. Go to page 5-14. erina HT:*
. aluas

* Real-time Scope and Phasor Mode of 56 006 O

screens are available. These (D) e e e —

functions help verify if the Moda? , . : :

P . . l Scope l Phasor l Ckt + l Ckt +
wiring configuration matches Rdvanced Sotoriod o 5 P i
) o o g pLions H

the circuit being monitored. Memors Yoltage 0K Sequence CCW (AEC)

Press Scope to check if the Eard - /

waveforms look correct for the | Prev | Memt | Cancel

specified wiring setup. Proceed MARKL08

to Step 2 on page 5-13.

Press Phasor to view if phasor

display match those expected

from the specified wiring

diagram. Proceed to Step 3 on

page 5-13.
* Press Cancel to discard

changes and return to Start

menu.

Wy www.calcert.com
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Circuit Setup
(continued)
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Action... Result...
STEP 2: Scope mode allows users
to verify if waveforms look [ 1207 vm
P .. 3003 AN
correct for the specified wiring
= B 4% 18
 To check input range, press C 1207 vm
CkRng. The Input Range 30.01 AW
screen displays the detected D 9985 vm
range for voltage and current 9085 AN
channels A, B, C, and D. e
¢ The ins{rument regiSterS a S0L0D Y- Div 12.50 A-Div
message on the Input Range e T
screen that correspondsto the | b—— —d
detected input range for each v
channel:
L A 1203 vm
InputRange Description S B
OK Within Range g 1203 vol S <
OVER Over Range BRI L vorts arnps
UNDER Under Range
) C ;f]'_]ﬁ?;, :: A OK 10% OK 10
N/A Chanpel Disabled S o
CLIP Clipping D ‘i"-]‘-.‘gg """E C: 0K 10% OK 10
= O OK 0% oK 0%
o a req Y
* When done checking the input S (—r -
range, press OK to return to the a ol
q 50.00 ¥-Div 12.50 A-Div
Scope mode screen. Oncein — e -
Scope mode screen, press Exit | bt e
to return to Circuit Type MARI09
Selection screen.
STEP 3: Phawr dISpIay ShOWS & 1287 % W 0.0° 40,00 WD 000 AT
graph that indicates phase Aleeenmoir SO '
relations between voltage and =iy JEa
current sEAH
| [ 1°
For moreinformation on phasors, | | D23 ¥ 2 320:0° -
refer to Chapter 3 View Real 0
Time Data - Section D Voltage Imbalance
and Current Phasor. zero 105 18
Pos 7VE.5 18.5
* Press Demo to show animated Heg 58.4 12.3 -
phasor rotations. PN 65.5% B3.3% e
2-H 162, 9% 32 6%
« Press Exit to return to Circuit VR .
Type Selection screen. MARK24
5-13
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Nominal Values

Nominal Values

Frequency,
voltage and
current settings

5-14
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The Nominal Values screen allows users to enter values for frequency nominal line
voltage and current, or use the computed nominal values displayed on screen.

Action... Result...
STEP 1: Nominal Values screen
appears as users prepare the Corvent | o ~
. [DINIna alues
instrument to record data. From :"‘I'“*
. . . cale .

the Circuit Type Selection screen, Factors Fetamn et Curent {1 eneiach are shonr
press Next to display Nominal Tope Salies e corrace Thess wanims. vl e the
Values. D nars For momtorng o nd other
« I the computed nominal values | | Hyecaien || Freavenes: [l"’“'““ He (Tracking

are acceptable without change, Monitoring

€p 9 Hode Yoltage: W Yaolts
press Next. Go to page 5-17. -
Options
« To enter anew nominal Memory Current: CW fmps
ar
Frequency, Voltage and/or - i i J
Current value, pressthe | Prev | et | Cancel

corresponding field and
proceed to Step 2.

* To set the properties to track
frequency of a monitored
system, press Tracking.

Proceed to Step 3 on page 5-15.

* Press Cancdl to quit and return
to Start menu.

MARK110

NOTE: Make sure that the nominal values
computed by PX5 are correct. Nominal values
are used as basis for setting default thresholds
and other parameters for circuit monitoring.

STEP 2: Enter anew nominal
Freguency/Voltage/Current value
using the numeric keypad. Press
OK to accept the new value.

* Press <& to clear and retype
numeric values.

* Press x1000 to multiply the
value by 1000.

» Press Cancel to retain previous
nominal values and return to
Nominal Values screen.

Current | -
Probe Pﬁm_
Scale
Factors ( ) llillleollljl:lzl,
Circuit Qﬂi"a:j
Tupe = the
BEE =
Yalues
xll]l]l]

Hode of I
Operation 4 39 B Tracking
Monitoring
Hode

Y | B 9
Advanced
Options
HMemory +
Card E B / Cancel

Prev 1[ Hext 1 Cancel

MARK110b

Wy www.calcert.com

Continued on next page

sales@calcert.com



_ CH 5/ Start Menu

Fregquency,
voltage and Action... Result...
current settings
(continued) STEP 3: Tracking allows users to
set parametersto monitor changes
) frequency. E:'I;;ir Select Frequency Tracking Parameters: ) N
J—VOH (S Class ?::Itir E Standard (Utility Power Linel i
Check to select the power system Cireuit
that defl ne the VOI tage range of Type E Fast [Local Generator] h??r
distribution of the monitored m E internal
System. E:::fal ins
e Sandard Vol‘[age range is16- — Sunc Channel: Tracking Range:
440 Hz. Hode E Ch A volts  Min: [[55.00 | Hz
« Fast voltage rangeis 16-65 Hz. | | touien)
« Internal uses the nominal Memor ] enovos  vaw [:I“"" i B
frequency when making T
measurements where no > Co Tl

MARK110c

reference signal isavailable.
NOTE: Alwaysenter anominal
frequency that matches your
line frequency. This ensures
that if the PX5 loses external
sync, it will havea
corresponding internal sync.

Sync Channel:
Check to specify the external sync

mode to show which channel the

signal is connected to. See page 5-

16 for more details on frequency

synchronization.

* Ch A Volts: When set to Ch A,
PX5 attempts to sync to an
incoming voltage signal.

e Ch D Volts: When set to Ch D,
PX5 only attempts to sync to
voltage Ch D.

Tracking Range:

The Min and M ax refer to the
range of frequenciesthat the
phase locked loop will “hunt” if
syncislost. See page 5-16 for
more details on frequency
tracking.

* Press OK to accept new
frequency tracking settings.

* Press Cancel to quit and return
to Nominal Values screen.
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Nominal Values, continued L

Frequency Normal frequency synchronization (sync) of PX5 analog signal processing circuitsis

synchronization controlled by analyzing the external AC voltage signal input on channel A. Loss of
external sync causes the PX5 to poll other valid voltage channels (A, B, or C) for an
alternate external sync. If none exists, then internal sync is automatically selected. The
frequency used for internal is entered under Frequency on the Nominal Values screen
(see page 5-14).

Depending on the type of circuit configuration, the instrument will attempt to
autosearch to sync to any valid voltage channel. The autosearch function will be
disabled when users specify sync mode Ch D Volts. Typically, external syncon Ch D is
specified if it isknown that signalson A, B or C are inappropriate for use asasync
source (i.e. the frequency is unstable or DC). A low distortion 50, 60 or 400 Hz signal
can beinput to Ch D and used as async signal.

NOTE: Failureto connect an external sync or to select an internal sync during current
monitoring will result in erroneous data being collected and displayed.

Frequency Tracking determines how the phase locked loop circuitry responds to sudden changes
tracking in frequency.

Standard mode: On a normal power quality application [Standard], the system is
designed to “ride through” voltage changes to keep tracking the fundamental frequency
even in the absence of voltage.

Fast mode: When operating on alocal generator [Fast], the frequency will vary more as
loading changes occur. The Fast mode allows the instrument to follow these changes
more closely.

Internal mode: In cases where no reference signal is available (such as DC monitoring),
the Internal setting is used to set the sample rate.

5-16
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Mode of Operation

Basic meter
setup

1.888.610.7664

CH 5/ Start Menu

After entering the correct nominal values for circuit monitoring, users have the option
to set the instrument to record data or to use the instrument as a meter.

Wy www.calcert.com

Action... Result...
STEP 1: From the Nominal -
Values screen, press Next to Probe
display the Mode of Operation. | ] 225, || The instrument fs now confioured for sour
Circuit You can:
° : Tupe
TO %t up the Ingrument to N::')ninal [F=1 Continue and set limits to record
record data, press to enable e E events and statistical data.
Continue and set limitsto e
Operation Use as a meter.
record eventsand statistical Monitoring Lol
data. Press Next and go to Hode
Advanced
page 5' 18 Options
HMernory
A Card \_ ¥,
* To usetheinstrument asa " " 4
meter, press to enable Use as a _Prev L Rew | E‘:;'::Lm
meter. Proceed to Step 2. )
* Press Cancel to discard
changes and return to Start
menu.
STEP 2: The instrument is now
configured for your specified Current =
wiring setup and isready touseas | | . ..
ameter. Factors || L ratup and s ready to e a5 a meter.
Circuit You can:
Type
» Press Finish to begin using Nominal | | (5] Sontinue and zet timte 1o record
instrument as a meter and e
return to Home screen. 7] vee 3¢ 2 meter.
HMonitoring
Mode
* Press Cancel to discard meter Advanced
. Options
mode operation and return to Memors
Start menu. Lard . 4
i Prev 1I[ Finish 1I[ Cancel ;
MARK109b
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Monitoring Mode _

Monitoring Mode

Choose a PX5 provides six monitoring modes of operation from which to monitor and capture
monitoring data relevant to user application.
mode
Action... Result...
STEP 1: From the Basic Meter
screen, press Next to display the r— e -
different Monitoring Mode e me EE—
SetupS. F::tirs E Standard Power Quality, Dmnd, Eng.
%-il:;:it E Current Inrush.
 Check to select your desired Nowinal [|mmn
monitoring mode setup. Press :z:‘:‘oi L] Fault Recorder.
Next aﬂd gO to page 5-19. Operation E Long-term Timed Recording, Dmd, Eng.
HMonitoring
e Press Cancel to quit and return E Continuous Data Logging, Dnd, Eng.
to Start menu. :'::::g E ENS0160 Power Quality,
Card _ A
i Prev ‘I[ Hext ‘I[ Cancel L
MARK111
Monitoring Sandard Power Quality, Demand, Ener gy optimizes the instrument to collect data
anode ) for troubleshooting using standard power quality parameters, with numerous trigger
escriptions conditions set.

Current Inrush isideal for recording motor start-up and inrush conditions. This
setting is used when recording istriggered on change in current with longer cycle-by-
cycle waveform capture than Standard Power Quality.

Fault Recorder is similar to Inrush but with a voltage trigger.

Long-term Timed Recording, Demand, Energy sets the instrument to use periodic
measurements only. This setting is used for long-term statistical studies and
benchmarking fiel d-based equipment testing and evaluation. No triggers are set so only
trended values are available.

Continuous Data L ogging, Demand, Ener gy sets the instrument to log rms and
power values once per second until memory isfilled or for specified time period.

EN50160 Power Quality monitors and reports Quality of Supply (QOS) compliance
as specified by the EN50160 standard. A full discussion on EN50160 is found on
Chapter 8 Reports.

NOTE Users can override the default settings to customize the instrument to their application.
For the default settings of parameters in each monitoring mode, see Appendix B
Technical Specifications - Parameter Settings in Each Monitoring Mode on page B-10.
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Advanced Options

Advanced setup After selecting a monitoring mode, the system is now ready to begin monitoring and to

options record datain card. Prior to actual monitoring, users have the option to accept the
default threshold settings and proceed with monitoring, or to review and/or modify
monitoring settings.

Action... Result...

STEP 1: From the Choose The following screen will appear if the selected
Monitoring Mode screen, select | monitoring mode is non-EN50160:

monitoring mode, then press Next -
to display Advanced Options. e
. ?:::Itirs The limits for capturing events are now set
o |f the default Se‘[“ngsfor the according to the monitoring mode that you
Circuit selected. Press Hext ¥ you wish to
SpeCIerd monitoring mode are Tupe continue with the default, or use the keus
) Mominal below to modify:
aCCGptabIerthOUt Change’ Ealue= T Transient [ Characterizer
press Next. Go to page 5-20. Mode of || Limit [ options
Dperation
PR T BM5 Yariation T Journal
« To review and/or modify Moe | L L i
default threshold settings, press ) vavetorm ) journa
the desired parameter on — Capture Interval
screen. Go to Chapter 6 ford ' J
Advanced Setup Options. | Prev | Memt | Cancel
MARK112
* Press Cancdl to quit and return
to Start menu. The following screen will appear if the selected
monitoring mode is EN50160 Power Quality:
T b
Scal . .
Factors || e e £or Fop s e e
Circuit selected. Press Mext ¥ you wish to
Type continue with the default, or use the keus
. below to modify:
Horninal
Yalues

HMode of
p 1 EM30160
Dperation Options

HMonitoring
Hode

Advanced
Options

Hemory
Card _ A

i Prev 1I[ Hext 1I[ Eancel‘

MARK112b

See Chapter 6 Advanced Setup Options for a detailed discussion of each threshold
parameter displayed in the Advanced Options screen.
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Site Name/Memory Card

Site Name/Memory Card

Whereyou can
save data

Data card size

Filename

PX5 uses the Compact Flash data card as primary storage for event, journal, and setup
data. It automatically saves datain the card when monitoring is on. The Compact Flash
card must be installed in either datacard Slot 1 or Slot 2 in order to record data.

NOTE: Although PX5 is able to detect availability of data card in either dot, Dranetz-
BMI strongly recommends the use of only one card slot (one data card) at atime.

PX5 requires a Compact Flash data card with minimum storage capacity of 32MB,
maximum of 128MB. See Appendix A Optional Accessories for the part numbers of
Compact Flash cards supplied by Dranetz-BMI.

NOTE: Dranetz-BM| Compact Flash data cards have been tested to work properly with
the PX5. Non-Dranetz-BM| Compact Flash cards may not be compatible with the
instrument and cannot be supported by Dranetz-BM| Customer Service in case
problems arise. Users are advised to use only Dranetz-BM| parts and accessories.

The following files are created on the data card: filename.set for setups template and
filename.ddb for saved events. The maximum allowable length for asite/file nameis 32

characters.

Data card screen Before monitoring begins, the Site Name/Memory Card screen is displayed. The screen
reports the current operational status of the data card.

-
R site Name Memory Card
Scale Site Mamne:

Factors

S Power Xplorer Site Change
Circuit

Type

Hominal Memory Card O Froe Space: 100,08
Yalues B Used Space: 0.0

Mode of ;ree Space:  32.00MB @
Operation tatus: Empty

Monitoring Press Finish to continue ar:

Hode
Advanced E Format card (Data will be erased)

Options

Hemory Memory Card Contents.
Card . Py

Y Y Y
l Prev Finish ll:am:el

MARK113

Data card status The following messages may appear in the data card status line.

messages
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Satus M essage Description
Not Inserted Data card not inserted or not detected. Insert avalid data card to
proceed.
Empty Datacard isempty.
Contains File Data card presently contains files.

Wy www.calcert.com
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Datacard status
messages
(continued)

Data card
operation

1.888.610.7664

CH 5/ Start Menu

Satus M essage Description
Fragmented A fragmented FAT was detected. M onitoring cannot proceed with
afragmented data card. Either change the data card or format to
continue.
Unformatted Data card is not formatted. Format the data card or replace with a
different card to continue.
Invalid Card Data card is not valid for monitoring. Change the data card to

proceed.

The data card screen prompts usersto set filename and format card in preparation for

monitoring and writing of data.

site/file name. Proceed to Step
2 on page 5-22.

* Press Format card to format
the data card.

NOTE: All data and setups
stored in data card will be lost
when you format the card.
Copy any files that you want to
save to a computer first before
formatting card.

* PressMemory Card Contents
to view list of datafiles stored
in card.

» Press Cancel to discard
changes and return to Start
Menu.

Action... Result...
STEP 1: From the Advanced
thl ons screen, press Next to Current -y
display data card status. e Site Mame:
Factors
o |f the default f||ename is T Power Xplorer Site Change
acceptable without change, and :-""_ i - —
if the card is formatted to save Values smors tar B Urad Space: 0.0
.. . Free Space: 32.00MB
data, pressFinish. Thesytemis | | fote of |l sl Emprs @
reajy to b@ln monitori ng, Go Monitering | | Press Finish to continue or:
tO SeCtI on C Monitor Same ::::nted E Format card (Data will be erased)
Circuit - Turning Monitoring Options =
ermor Memory Card Contents.
On/Off on page 5-24. 5 )
* Press Change to enter anew | Prev | Finish | Cancel |

MARK113
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Site Name/Memory Card, continued I

Data card
operation Action... Result...

(continued)

STEP 2: Enter anew siteffile
name using the onscreen
keyboard. Press OK to accept the
new site/file name.

Power Eplorer Site_

» Press Shift to enter a character

in uppercase. 1 2 2 4 s & 7/ 9 08|+
e Press CAPSto enter all q w & ¥ t y u i [ p
charactersin uppercase. r . iy
a 5 a 1
* Press Space to enter aspacein cams 2 e lellwlelallall =1 shie
between characters.
Clear all Space 114 Cancel

* PressClear All to delete the
entire name on the space
provided.

MARK114

* Press -4— to erase acharacter.

» Press Cancel to retain the
default site/filename and return
to Site Name/Memory Card
screen.

Writing setup Saving setups template means writing current configurations and threshold setupsto
temdplate todata thedatacard. Configurations and setups include the following:
car

* Present circuit type

* Present scale factors

» Thresholds

» Waveform capture settings

* Interval for timed readings

* Site name

NOTE: The filename extension for the setup template is SET, i.e. filename.set.
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Guidelineson PX5 treats the Compact Flash data card like a hard disk storing filesin DOS format.
filedatatransfer For successful card data transfer, keep the following points in mind:

» PX5 supports a maximum DOS directory size of 128MB. Minimum required
Compact Flash data card sizeis 32MB.

e Compact Flash cards allow users to store multiple filesin one card. The Site name
will be used as the filename for record files (i.e. if the site name is Power Xplorer
Site, the filename will be Power Xplorer Site00.DDB). A number is automatically
appended to the name such that filenames are automatically incremented every time
the user starts monitoring with that same filename.

» PX5 does not support file fragmentation. When creating afile, it will take the largest
contiguous block and use that size block for data storage. Deleting files from the data
card isNOT RECOMMENDED. When there is no more space available to begin
new data storage, reformat the card using the PX5, after transferring datafilesto a
computer.
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Overview L

Section C

Monitor Same Circuit

Overview

Introduction Menu options for monitoring become available only after setting up the instrument or
from reading a setup template from data card. Users can monitor the same circuit, and
configure combinations of setups unique to their task applications.

Monitoring Users have the option to begin monitoring immediately or at a specified time and date.

options The Monitoring Menu also allows usersto do Advanced setups viathe Modify Trigger

Parameters and Intervals option. Unlike the Automatic and Wizard setup procedures,
Advanced setup allows users to change parameters and enter new limits to capture
events. A full discussion on modifying threshold settings is found in Chapter 6
Advanced Setup Options.

Inthissection  Thefollowing topics are covered in this section.

Topic See Page
Turning Monitoring On/Off 5-25
Monitoring at a Specified Time and Date 5-28
Modify Trigger Parameters and Intervals 5-32
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Turning Monitoring On/Off

Sart/Stop
monitoring

1.888.610.7664

CH 5/ Start Menu

Follow these steps to start and end monitoring.

Action...

Result...

STEP 1: From the Automatic
Setup screen, press OK to start
monitoring (see page 5-3). The
Monitoring Menu screen will be
displayed.

OR

STEP 1: From the Start Menu
screen (see page 5-2), press
Monitor Same Circuit.

NOTE: Monitoring Menu screen
will only be available after setting
up the instrument or from reading

a setup template from card.
OR

STEP 1: At the end of the Wizard

Setup, the Site Name/Memory
Card screen prompts users to
press Finish so asto start
monitoring (see page 5-21). The
Monitoring Menu screen will be

displayed.

* To start monitoring, press Start

Now! Proceed to Step 2 on
page 5-26.

» To set monitoring at a specified

date and time, press M onitor

using Sart and End times. Go

to page 5-28.

» To modify parameter settings,
press Modify Trigger
Parametersand Intervals.
Proceed to page 5-32.

 To review the present setups,
press View Setup Summary.

Proceed to Step 5 on page 5-27.

Press Save Setup Templateto
Card to write setupsto card as
template for future use.

Press Exit to cancel and return
to Home screen.

CRC NN

Monitoring Menu

Start Howt

HMonitor using Start and End tinnes.
Modify Trigger Parameters and Intervals.
Yiew Jetup Summary.

fave Lfetup Template to Card.

MARK12
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Turning Monitoring On/Off, continued

Sart/Stop
monitoring
(continued)

5-26
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Action...

Result...

STEP 2: While the instrument is
actively monitoring data, the
message MONITORING
STATUS: ON appears on the top
section of the Home screen (see
NOTE).

Users cannot change the time and
date nor perform memory card
operationswhiletheinstrument is
actively monitoring data.
However, the rest of the function
keys, including date style and
clock style, are operable even
while monitoring status is ON.

 To end monitoring, press Sop.
Proceed to Step 3.

Power Hplorer E 062 (BETR:Scr & 2003 @ 143271 Sep B3 B3
HMOHITORING STATUS: aH
START TIME 12005, Sefp 09 0%
CIRCUIT THFE = Fhasze Wlge
HEMORY CARD: 200 ME Froo
FILEHAME:

ELENTS SALED:
JOURHALS LONGGED:

) (=15
PR
2%,
s
e
LS

-

Scope Meter Harmonics Phasor

(

Reports

=
UL
0

Trend Preferences

m
4
"
H
-
w

STOP

|

MARK122

NOTE: The following status messages are displayed
after monitoring is turned on.

MONITORING STATUS: ON (monitoring will continue
until Stop is pressed or when specified end timeis
reached; START TIME and date are displayed while
monitoring is on)

CIRCUIT TYPE: xxxxxx (default or user specified)
MEMORY CARD: x% (remaining space in the data card
in percent)

FILENAME: User specified or Power Xplorer Site
xx.ddb (where xx increments every time datais saved
using the same file name)

EVENTS SAVED: xx (counter on the number of events
saved to the data card; CY CLES SAVED appearsinstead
of Events Saved if characterizer is set to None (Raw
Data) - see page 6-15)

JOURNALS LOGGED: xx (counter on the number of
timed readings recorded)

STEP 3: Stop Monitoring Menu
confirms whether users want to end
monitoring, cancel monitoring, or
view present setups.

* To turn monitoring off, press Stop
Now! Thiswill save any pending
data and close the file. Proceed to
Step 4 on page 5-27.

 To cancel monitoring, press
Abort. All data collected will be
lost when monitoring is aborted.

» Toview setups, press View
present setup. This does not
change any monitoring
parameters. Proceed to Step 5 on
page 5-27.

* To continue monitoring, press
Exit.

Stop Monitoring Menu

Stop Howt

Abort.

Yiew present setup.

—
Exit

MARK123
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Sart/Stop
monitoring
(continued)

1.888.610.7664

CH 5/ Start Menu

Action...

Result...

STEP 4: When monitoring ends,
the message MONITORING
STATUS: DONE appearson
screen (see NOTES).

* To capture anew set of data or
to edit threshold settings, press
Sart/Setup. The Start Menu
screen will be displayed. Go to

page 5-2.

 To view recorded data, press
Trend, Events, or Reports. Go
to Chapter 7 View Event Data.

MOMITORING STATUS:

CIRCUIT TYFE:
HMEMORY CARD:
FILEMAME:

EVENTS SALED:
JOURHALS LOGEED:

Power HEplorer E 0.6.2 (BET@:Scp & 2003 @ 1d:d%:2T)

DOME

£ Fhoazse W
Sz.00 ME Frce

109
121

Sep @9 @32

@

@

Scope Harmonics Phasor
Trend Events Eenorts Preferences
START-SETUP
MARK124b

NOTE 1. The message MONITORING
STATUS: DONE appears to indicate that
monitoring is completed and active recording is

disabled.

NOTE 2: The Events button will display dataif
periodic measurements at regular intervals are
available or if thresholds have been crossed. See
Chapter 7 View Event Data.

STEP 5: Press View present setup

to dislay the parameter settingsin Setup Summary
0 ==A
effect. Setup summary is Versian: V142
available for review before Instrument ST PHE_SIMAERE ]
) A s Site Marme: Polier ¥plorer Site
Circuit T i 2 Ph I —
during, and after monitoring. Clrcuit Type: 3 Phase Wy
Marminal Amps: 1682
Morminal FI B EA.EA
« Press Up/Down arrow keysto Manitoring Mode: | Standard PR
S:rOII the page Up or dOWn by Frequency Tracking: Standard
. S I 5 YA
oneline. Tagikinnpgu;requencg iMin):  EE8E Hz
Tracking Frequency (Maxk EE.88 Hz
* Press and drag the scroll bar to T —— R Amps —
move the page up or down. Charnel  A: LaEa LAgg )
Exit
. . Xl
* When done reviewing the ‘—MARKm
. C
Setup Summary, press Exit.
The screen will return to the
Stop Monitoring Menu options
on page 5-26.
5-27
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Monitoring at a Specified Time and Date I

Monitoring at a Specified Time and Date

Schedule Follow these steps to set monitoring at a specified time and date.
monitoring

Action... Result...

STEP 1: From the Automatic Setup
screen, press OK to start
monitoring (see page 5-3). The
Monitoring Menu screen will be
displayed.

OR

STEP 1: From the Start Menu
screen (see page 5-2), press
Monitor Same Circuit.

NOTE: The Monitoring Menu
screen will only be available after
setting up the instrument or from
reading a setup template from the

memory card. [ Exit

OR MARK121

STEP 1: At the end of the Wizard
Setup, the Site Name/Memory Card
screen prompts users to press
Finish so asto start monitoring (see
page 5-21). The Monitoring Menu
screen will be displayed.

Monitoring Menu

Start Howt

HMonitor using Start and End tinnes.

Modify Trigger Parameters and Intervals.

Yiew Setup Summnary.

fave Lfetup Template to Card.

CRC NN

* To set monitoring at a specified
date and time, press M onitor
using Sart and End times.
Proceed to Step 2.

For descriptions of the other
buttons, refer to Section C Monitor
Same Circuit - Turning Monitoring
On/Off on page 5-25.

STEP 2: PX5 will monitor and
collect data using either of the
following monitoring schedules:

HMonitoring Menu

Start Howt

* PressStart & End timeto
specify the date/time when the

HMonitor Using:

unit will begin and end | 7 start 4 End ime
monitoring. See page 5-29. = B e ocerval
* Press Time Interval to specify m | —
the length of the recording = Ctanee)
interval for each file, and the ]
time/date to start monitoring =) Seve Setup Template to Card.
interval. See page 5-32. [ Exic |

| —
MARK125a

 PressCancel toquitand returnto
the monitoring menu.
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Monitoring
using start &
end time

1.888.610.7664

CH 5/ Start Menu

You can specify the date and time when the unit will begin and end monitoring.

Action...

Result...

STEP 1: When monitoring using
the Sart & End time schedule, the
current date and time (set to the
next full hour) are displayed on
screen.

» Sart at: indicates the date and
time when the unit will begin
data monitoring.

» End at: indicates the date and
time when the unit will stop data
monitoring.

By default, the system will
automatically end monitoring one
week from the time/date
monitoring starts. However, users
are allowed to specify their own
time/date when they want to stop
monitoring.

For example: Set monitoring to -
Start at: Sept. 9, 2003; 12:00:00
End at: Sept. 9, 2003; 12:30:00

Press the End at: Date and Time
keys and proceed to Step 2.

» Press OK to accept the settings
and return to Home screen.

» Press Cancel to retain previous
monitoring settings and return
to Home screen.

HMonitoring Control Menu

12:00:00

B

Start ak: Sep 09 D3

12:00:00

B

Sep 16 03

B

End at:

Sep B9 B3 11:33:38

ok Cancel

MARK125b

STEP 2: Use the Date and Time
function keys to set when
monitoring will start and end.

» Press Date to enter desired
month-day-year to start/end
monitoring. Use the numeric
keypad to enter the year.

* Press OK to accept changesin
date settings. Continue with Step
2 on page 5-30.

* Press Cancel to discard changes
in date and return to Monitoring
Control Menu.

S5un Mon Tue Wed Thu Fri Sat
Jan Jul
1 2 3 4 5 b
Feb Aug
¥ 8 9 0 11 12 13
14 15 16 17 18 19 20
Apr DOct
21 22 23 24 25 26 27
May How
28 29 30
Jun Dec
7 (o]
2003 ]
. 114 Cancel P
oK camtel

MARK126
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Monitoring at a Specified Time and Date, continued

Monitoring
using start &
end time
(continued)

5-30
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Action...

Result...

STEP 2 (continued):

Press Time to enter desired
hour-minute-second to start/
end monitoring. Press to select
the hour/minute/second field to
display the numeric keypad.
Use the keypad to enter time
settings.

Press OK to accept changesin
time settings. Proceed to Step 3
on page 5-31.

Press Cancel to discard
changesin time and return to
Monitoring Control Menu.

HMonitoring Control Menu

Enter time in Z24hr Format Chheonmn:ss

12

5]%]

B8

J_‘J_‘
ok Cancel i

ok Cancel

MARK12

Ok

e
=

Cancel
",

0

Ok Cancel

MARK129

Enter time in 24hr format (hheonmnzss)

12

38

Ba

J_‘J_‘
ok Cancel )

o

Ok ! Cancel

MARK130
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Monitoring
using start &
end time
(continued)

1.888.610.7664

CH 5/ Start Menu

Action...

Result...

STEP 3: The screen will display
the new settings once the
monitoring Start time/date and
End time/date have been set.

* Pressthe time and date
function keyswhen you want to
change time/date monitoring
settings. Refer back to Step 2
on page 5-29.

» Press OK when done setting
the Start and End monitoring
time/date. Proceed to Step 4.

* Press Cancel to discard the
changesin time/date
monitoring settings and return
to Monitoring Menu.

Start at:

End at:

HMonitoring Control Menu

E Sep 09 D3

E Sep 09 D3

Sep B3 B3 11:44:15

12:00:00

B

E 12:30:00

ok Cancel

MARK131b

STEP4: After specifying the Start
and End time/date of monitoring,
the message MONITORING
STATUS: ARMED appears on
screen.

Armed means that the system
will automatically begin
monitoring at the specified Start

CIRCUIT TWFE:
HEMORY CARD:
FILENQME

ELVENTS
JOUHNQLS LDGGED

Power Zplorer E D62 (BETa:S:p = 2003 @ 43:8%:27
MOHITORING STATUS:

ARMED

= Fhose Wge
Z2.00 ME Froo

Sep B3 B3

Scope

7?)

I
m o
-~
]
L1

o-oo-
A
\
:

Y W

Harmonics Phasor

time and date. i' ) (E” [ ]
R W o
Once monitori ng statusis ON, Trend Events Reports Preferences
follow the Start/Stop monitoring START.SETUP ’
procedure found on page 5-26. MARK132
5-31
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Monitoring at a Specified Time and Date, continued

Monitoring at
scheduled
intervals

5-32
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You can specify the date and time when the unit will begin monitoring, and choose
from the following interval cycleswhen the unit will end recording and start anew file:
daily, weekly, bi-weekly, or a customized number of days. Data monitoring will end
when memory is full or when monitoring is stopped manually.

Action...

Result...

STEP 1: When monitoring using
Time Interval, the current date and
time (set to the next full hour) are
displayed on screen. Select the
interval schedule on how often you
want the unit to automatically end
and start anew datafile.

» Sart at: Indicates the date and
time when the unit will begin
monitoring.

* Interval: Indicatesthetime period
when the unit will automatically
collect and download event data.

« Daily: Monitorsdatain 24-hour
cycle and then starts a new file.
The unit will append the
filename for data collected
every 24 hours.

« Weekly: Monitorsdatain 7-day
cycle and then starts a new file.
The unit will append the
filename for data collected
every 7 days.

« Bi-Weekly: Monitorsdatain
14-day cycle and then starts a
new file. The unit will append
the filename for data collected
every 14 days.

e Custom: The user specifiesthe
time period (in days) when the
unit will end recording interval.
Press Change to set new time
interval.

» Press OK to accept the settings
and return to Home screen. The
message MONITORING
STATUS: ARMED appears on
screen.

Armed meansthat the system will

automatically begin monitoring at

the specified Start time and date.
 Press Cancel to retain previous

monitoring settings and return to
Home screen.

Srart at:

Interval:

Monitoring Control Menu

OOO0O08 @

11:28:48 Zop 24 B4

i |
fep 24 04 12:000:00
Daily:
Weekly

Bi-Heekly:

Custorn (1 Days)

—
DK Cancel

MARK125¢c

Start at:

Interval:

[ |
Change

Monitoring Control Menu

OO0 @

11=27=-22 Sep 24 84

[ |
fep 24 04 12:000:00
Daily:
Heekly

Bi—Weekly:

Customn (1 Days)

|
1].4 Cancel

MARK125d
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Modify Trigger Parameters and Intervals

CH 5/ Start Menu

Advanced setups The Modify Trigger Parameters and Intervals screen allows usersto turn on any

1.888.610.7664

available parameters and enter new threshold limits. Advanced Setup provides users
wider control over all setup functions.

Action...

Result...

STEP 1: From the Monitoring
Menu screen, press Modify
Trigger Parameters and Intervals.

* Press aparameter if you want
to review and/or modify its
default threshold settings. Go
to Chapter 6 Advanced Setup
Optionsfor a detailed
discussion of the various
trigger parameters and
intervals.

* Press Site Name to set new
filename prior to data
monitoring. The onscreen
keyboard will appear (see page
5-22 for instructions on how to
use the keyboard).

» Press Scale Factor s to enter
new scale factor values for
Volts’Amps channels. The
Scale Factor Setup screen will
appear (see page 5-11 for
instructions on how to enter a
new scale factor value).

 Press Exit to quit and return to
Monitoring Menu.

The following screen will appear if the selected
monitoring mode is non-EN50160 (see page

5-17):

Trigger

CRCRCEE

Parameters and Intervals

Transients Journal Limnit

RMS Yariation Journal Interval

HWaveform Capture Lite Hame
Characterizer Options Scale Factors

The following screen will appear if the selected
monitoring mode is EN50160 Power Quality (see
page 5-18):

MARK136

Trigger

-

Parameters and Intervals

EM30160

Exit

MARK13

Refer to Chapter 6 Advanced Setup Options for a detailed discussion on modifying
trigger parameters and intervals.
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Overview

Overview

Introduction

L oading saved
setups

5-34

1.888.610.7664

Section D

Load Setup Template from Card

PX5 enables users to load saved setup template files (.set) from the data card.

NOTE: Loading a setup template from the card will overwrite your existing setup.

Action...

Result...

STEP 1: From the Start Menu,
press L oad setup template from
card. PX5 lists the setup template
files (.set) stored in data card,
along with file size, time and date
when the setup files were
recorded. Setup files are arranged
in the order of date and time they
were recorded.

» Press Up/Down arrow keysto
scroll the page up or down by
oneline.

» Pressto select (highlight) the
desired setup template file.

* Press OK to load setup
template from card to PX5.
Proceed to Step 2.

* Press Cancel to quit and return
to Start Menu.

Select Setup Template to load

1. Power kplorer Site 88 9.0 KE B%%%_zgog

z Power Hplorer Site 81 B0 KE B%%%_ggog

T

Ok Cancel

3

[

MARK138

STEP 2: The message Setup
Template Loaded appears once
the setup is successfully loaded
from the data card to the PX5.

* Press OK to exit. The
Monitoring Menu screen will
appear and users can begin
monitoring.

Select Setup Template to load

1. Power Hplorer Site 88 35.0 KE ::.09:2:.05.200;

005
Q906 2003

Setup Template Loaded
Ok

z. Power Hplorer Site 81 E1.0 KE

&)

[

e

ok Cancel

MARK139
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_ CH 5/ Start Menu

Section E

Load Data from Card

Overview

Introduction Datafiles (.ddb) consist of eventsthat are saved to the data card while monitoring ison.
PX5 alows users to load stored data files directly from the card.

Inthissection  Thefollowing topics are covered in this section.

Topic See Page
Loading Data from Card 5-35
Card Error Messages 5-36

L oading data Follow these steps to load data from card.
from card

Action... Result...

STEP 1: From the Start Menu,
preSS Load datafl'om Cal‘d. PX5 Select Data File to Yiew

lists the data files (.ddb) stored in 1 Power Xplorer Site B8.00B S50 KB bigEaogs
memory card, along with filesize, 2. Power Hplorer Site BLO0B S50 KE  hoewzoos
time and date when the data files
were recorded. Datafiles are
arranged in the order of date and
time they were recorded.

3

* Press Up/Down arrow keysto
scroll the page up or down by

oneline.
* Pressto select (highlight) the ok | Cancel |

desired datafile. MARK140

* Press OK toload datafrom
card to PX5 and returnto Home
screen.

[

* Press Cancdl to quit and return
to Start Menu.

NOTE If an error message is displayed, refer to Card Error Messages on page 5-36.

5-35
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Card Error Messages

Card Error Messages

Error messages The following error messages may be displayed.

5-36

1.888.610.7664

Error Message

Description

Card not inserted

No data card inserted or inserted improperly.

Card not ready The Compact Flash card controller is not ready. Try
reinserting the data card.
Card read error The data contains errors or the file has an invalid version.

No fileson card

No valid datafile on card.

W www.calcert.com sales@calcert.com



CHAPTER 6

Advanced Setup Options

Overview

Introduction This chapter describes the options available to users with applications that require
advanced setups. Although PX5 is designed to capture data no matter what the setup is,
users are able to configure combinations of setups unique to their task applications.

Definitions Setup: A pre-set condition of parameter thresholds and waveform capture settings for

each channel that determines what will constitute an event and what waveform data
will be saved when this event occurs.

Event: An event occurs when a pre-set or programmed threshold is crossed. Events
result in a contiguous collection of cyclesthat is saved into memory. An event consists
of pre-trigger cycle(s), trigger cycle(s), and post-trigger cycle(s).

Parameter threshold: A value that the PX5 compares to a measurement to decide if an
event occurs. Also called alimit. For example, if the input voltage is measured as 135
Vrms, and the parameter threshold for voltage is 132 Vrms, PX5 savesthis limit
crossing to memory as an event.

Inthischapter  This chapter coversthe following topics:

Topic See Page

Advanced Options Menu 6-2
Transient Limit 6-3

High Freguency Transients 6-4

Recording Transients 6-5
RMS Variation Limit 6-9
Waveform Capture 6-14
Characterizer Options 6-15
Journal Limit 6-16
Journal Interval for Timed Readings 6-21
EN50160 Power Quality (for strict EN50160 6-23
monitoring only)

6-1
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Advanced Options Menu |

Advanced Options Menu

Advanced menu Advanced Options lists the threshold parameters available for review or modification.

settings PX5 alows users to customize threshold settings according to their task applications.
Action... Result...
STEP 1: From the Choose The following screen will appear if the selected
Monitoring Mode screen (see monitoring mode is non-EN50160:
page 5-18), select monitoring
mode, then press Next to display Pl A
Advanced Options Fiflors || The s for comrurng evence are v sec
* Toreview/modify limits for it | o e ahe ottt ore ‘e keys
transient events, press Nominal | | DS/ 0 modify
7 mi Yalues - -
Transient Limit. Go to page voie o | [P Transient B Craracterizer
6-3. Operation
Monitoring | | [} RMS Yariation [T Journal
« To review/modify limits for iois &2 Limit & Limit
P Advanced
rms variations, press RMS @ e @ e
Variation Limit. Go to page AL g )
6_9- | 1 1 1
| Prev | Hext | Cancel
 To review/modify trigger MARKL12
channels, press Waveform
Capture. Go to page 6-14. The following screen will appear if the selected
5 ToedleE EET @ s e monitoring mode is EN50160 Power Quality:
press Characterizer Options. oo : =
GO tO page 6_ 15 Probe I]duam:ed Options
Scale . .
« To review/modify journal limit | | Tt || 500 1o tha manering mode that sen
setups, press Journal Limit. Tane || Eamiee i she Setaut or see he keus
GO to page 6-16 ::::Ln:l below to modify:
 To review/modify journal Hode of 1l ensoiee
interval settings, press Jour nal SR = Options
Interval. Go to page 6-21. Hode
. .
* To review/modify threshold S
settings for EN50160 Card ' v
monitoring, press EN50160 | Prev | Memt | Cancel |
Options. Go to page 6-23. MARKI12D
* Press Next to accept threshold
settings for advanced setups
and to display memory card
screen. Go to page 5-20.
» Press Prev to return to the
Monitoring M ode screen. Go to
page 5-18.
* Press Cancel to quit and return
to Start Menu.

6-2
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] CH 6/ Advanced Setup Options

Transient Limit

Transient
detection

RMSvariations

Absolute peak
settings

Waveform
capture settings

1.888.610.7664

Dranetz-BMI instruments label rms voltage or current variations as either sags (voltage
or current decreases below low limit) or swells (voltage or current increases above high
limit) as per IEEE 1159. Voltage disturbances which are shorter in duration than typical
sags and swells are classified as transients. Two basic types of transients are:

1) impulsive transients characterized by very rapid changes in the magnitude of
measured quantities and commonly caused by capacitors or inductors switching on
line, loose wires, lightning, static, and power failures; and 2) oscillatory transients
defined as atemporary, rapid discontinuity of the waveform. PX5 has extensive
recording capabilities for low and medium frequency transients using the following
trigger mechanisms:

» RMS difference cycle-to-cycle
 Crest or Absolute peak (Instantaneous)
» Waveshape cycle-to-cycle magnitude/duration variation

RM S stands for root mean square, amathematical formula used to measure the average
voltage and current behaviors. RM S variations result whenever voltage or current
behaviorsrise above or fall below the programmed thresholds. See RM S Variation
Limit on page 6-9 for more information on rms variations.

The crest factor or instantaneous peak is the absolute peak sample value within one
cycle. The instantaneous peak triggers on the absolute peak value of the entire
waveform.

Oscillatory transients are types of disturbances usually captured as waveshape faults.
PX5 captures pre-trigger and post-trigger waveform cycles. The waveshape fault
triggering algorithm essentially compares the samples for each cycleto the
corresponding samples from the previous cycle. If the samples differ by more than the
threshold tolerance for alength of time exceeding window percent of the power
frequency cycle, awaveshape fault is registered. A trigger occurs when either
waveshape or rms deviation rise above the programmed threshol ds. Waveshape trigger
values include the magnitude and duration of the difference between the present and
previous cycle.

Once arecord trigger is detected, instantaneous waveform information is recorded for
the prescribed voltage and current channel (s). Disturbance monitoring requires that
voltage be continuously sampled, and recorded only if the signals exceed specified
values. Waveshape changes are only triggerable for voltage transients as the current
waveshapes are usually continually changing on a normally operating distribution
system. However most types of disturbances require that current be recorded aswell to
help determine the source of the disturbance.

6-3
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High Frequency Transients

High Frequency Transients

High frequency High frequency detected transients uses special circuitry to detect and capture
impulsive transients as small as 1 microsecond in duration. These transients can be positive and/or
transient negative values above or below the low frequency waveshape.

PX5 is designed with the high speed sampling analog board that can capture voltage
and current transients. Because these types of disturbances usually exhibit very narrow
widths and fast rise and fall times, they are quickly damped by the system. They tend to
be unidirectional when close to their source.

6-4
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Recording Transients

CH 6/ Advanced Setup Options

Procedureto
record transient
disturbance

» Waveshape threshold duration or window
» Waveshape threshold magnitude or tolerance

PX5 uses four different algorithms to detect and record transients:
* Peak or Instantaneous trigger magnitude
» High frequency negative/positive peak detectors magnitude

Action...

Result...

STEP 1: From the Advanced
Options screen, press Transient
Limit.

* Pressthe limit field to change
limit. Use the keypad to enter
the instantaneous limit. This
value is compared against the
absolute value of each A/D
sample of theV and | channel
waveforms.

NOTE: Do not set this value to
lessthan or equal to the peak of

the normal waveform. For a
sinusoidal waveform, the peak
i51.414 x the rms value.
Failure to do thiswill result in
continuous triggering.

» Enabletoggles whether this

limit is enabled or disabled.

» Ampstoggles between Volts

and Amps.

* PressGroup A B C to set

identical limit value for
Channels A, B and C.

» Press Next to set the high

frequency transient detectors.
Proceed to Step 2 on page 6-6.

* Press Cancel to discard

changes and return to
Advanced Options menu.

J.f‘l:hannel ﬂ\‘(thannel B\‘(Ehannel E\(Ehannel D\\

-,
Absolute Instantaneous
Peak

E Enable

E Group A B C

e iy

MARK112_101

/Channels A B CY{Channel D',

-,
Absolute Instantaneous
Peak

E Enable

UHBE:W Vok
E Group A B C

e iy

MARK112_102

1.888.610.7664
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Continued on next page
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Recording Transients, continued

Procedureto
record transient
disturbance
(continued)

6-6
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Action...

Result...

STEP 2: The high speed sampling
analog board installed in PX5
enablesit to detect high frequency
transients.

* Pressthe limit field to change
limit. Use the keypad to enter
the high frequency limit.

» Enable toggles whether this
limit is enabled or disabled.

» Ampstoggles between Volts
and Amps.

* Press Group A B C to set
identical threshold value for
Channels A, B and C.

* Press Next to set the
waveshape threshold duration.
Proceed to Step 3.

e Press Prev to return to the
instantaneous peak transient
screen.

 Press Cancel to retain previous
high frequency limit and return
to Advanced Options menu.

{,f‘l:hannel H\<Ehannel B\<Ehannel l:\

" ™
Integrated High
Frequency Trigger

=
|7 Enable
—

P—

VA [120.0 Yolts

== 1
I_ Group A B C
| ==V

. ~

Amps
-~

1 1
| Prev | Hext | Cancel

MARK112_103

STEP 3: PX5 shows the “floating
window” agorithm used for
waveshape fault detection.

 Presslimit field under
Threshold to changelimit. Use
the keypad to enter the
threshold limit or tolerance. If
the wave samples differ by
more than the threshold
tolerance for atime exceeding
the duration or window percent
of power frequency cycle, a
waveshape fault is registered.

* Presslimit field under
Duration to change limit. Use
the keypad to enter the
threshold duration or window.

J.f‘l:hannel ﬂ\(thannel B\(Ehannel E\{Ehannel D\

Threshold

Dur gtion

-
Cycle-to-cucle Waveshape

E Enable

Threshold:

[1z00 | vons

Duration:

Ill].l]ll n of cucle
E Group A B C

. ~

l Prev 1[ Hext y Cancel

MARK112_104
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Procedureto
record transient
disturbance
(continued)

1.888.610.7664

CH 6/ Advanced Setup Options

Action...

Result...

STEP 3 (continued):

» Enable toggles whether this
limit is enabled or disabled.

» Ampstoggles between Volts
and Amps.

* Press Group A B C to set
identical waveform threshold
duration valuesfor ChannelsA,
B and C.

* Press Next to set therms
distortion waveshape limit.
Proceed to Step 4.

* PressPrev toreturn to the high
frequency transient screen.

 Press Cancel to retain previous
threshold duration and return to
Advanced Options menu.

the window defines a maximum allowable voltage

the deviation in magnitude is outside the maximum

Previous Cycle
with Floating Window

|
Trigger

NOTE: The figure above helpsillustrate the
“floating window” algorithm used for waveshape
fault detection. Thiswindow isvisualized on screen
as diding along awaveform, precisely one cycle
behind the previous sample point, v;. The height of

deviation in magnitude. The width of the duration
corresponds to a number of sample points, N. For
each sample v;, when compared to V.1 ¢ycje Where

allowable deviation, a counter is incremented. For
each sample v; that is within the maximum
allowable deviation, the counter, if greater than 0, is
decremented. If the count reaches N, atrigger
occurs.

STEP 4: PX5 alows usersto set
rms distortion waveshape limit.

* Pressthelimit field to change
limit. Use the keypad to enter
thetreshold limit beyond which
rms voltage variations occur.

» Enabletoggles whether this
limit is enabled or disabled.

» Ampstoggles between Volts
and Amps.

* Press Group A B C to set
identical rms threshold value
for Channels A, B and C.

* Press Next to set the transient
waveform capture pre- and
post-cycles setup. Proceed to
Step 5 on page 6-8.

J.f‘l:hannel ﬂ\(thannel B\(Ehannel E\{Ehannel D\

[\j- = s RMS

Present Prewviou Difference
Cycle Cycle

RHMS Distortion Waveshape

—

E Enable |s.4nn Yolts
E Group A B C
IE l Prev 1[ Hext y Cancel .

MARK112_105
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Recording Transients, continued

Procedureto
record transient
disturbance
(continued)

Note on phase
settings

6-8
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Action...

Result...

STEP 4 (continued):

» Press Prev to return to the
cycle-to-cycle waveshape
screen.

» Press Cancel to retain previous
rms limit and return to
Advanced Options menu.

STEP 5: Select how you want to
specify the number of waveform
cyclesto record before (Pre-) and
after (Post-) the trigger cycle.

» Enable Use Default if you
want to use the default
waveform trigger cycle counts
for transient events (Pre-trigger
cycles= 1, Post-trigger cycles
=2).

* Enable Set thesameasRM S
Variation Wave Snapshot
Pre/Post Setting if you want to
use the same waveform trigger
cycle counts to capture
transient events and rms events
(Pre-trigger cycles = 2, Post-
trigger cycles=2). See Step 3
of the Procedure to record rms
variation on page 6-12.

* Press Finish to accept the new
waveform capture cycle
settings. The screen will return
to Advanced Options menu.

 Press Prev to return to the rms
distortion waveshape screen.

 Press Cancel to retain previous
cycle counts and return to
Advanced Options menu.

Transient Pre-<Post Cucle Setup:

E Use Default:

B Pre-Trigger Cycles: 1

m Post—Trigger Cycles: 2

u Pre-Trigger Cucles: 2

u Post—Trigger Cycles: 2

et the samne as RME
+| Yariation Wave
inapshot Pre-Post
Setting:

\

Prew i[ Finish i[ Cancel L

v

MARK112_106

Transient Pre-<Post Cucle Setup:

S GG A

E Use Default:

B Pre-Trigger Cycles: 1

u Post—Trigger Cycles: 2

‘F\

u Pre-Trigger Cucles: 2

m Post—Trigger Cycles: 2

et the samne as RME
Yariation Wave
inapshot Pre-Post
Setting:

\

Prew i[ Finish i[ Cancel L

MARK112_107

Phase settings depend upon the wiring configuration or circuit type selected under
Setup New Circuit. For example, for wye circuits, Line-Neutral (L-N), Neutral-Ground
(N-G), and Line-Line (L-L) voltage limits can be set. For deltacircuits, only L-L limits

can be set.

Wy www.calcert.com
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] CH 6/ Advanced Setup Options

RMS Variation Limit

RMSvariation RMS standsfor root mean square, a mathematical formula used to compute the

setup properties equivalent value of the voltage and current. Voltage and current changes are measured
and checked against the programmed limits. Thresholds are set as high limits (threshold
above the programmed limit) and low limits (threshold below the programmed limit).
RM S variations result whenever voltage or current rms value rise above or fall below
the programmed threshold limits. The limits determine how sensitive the instrument
should be (note that statistical and trending information is always captured regardless
of the limit settings, so the user will never be without a data even if he/she did not set
the limits to the ideal values).

PX5 alows users to set the limits for each of the triggers, as well as the amount of rms
sample (cycles) to record before and after trigger cycle.

RM S trigger In order for the instrument to trigger on rms variation, any one of the measured

parameters quantities for which atrigger is enabled must go above the High Limit or below the
Low Limit for aperiod of at least one rms sample point (which are taken twice per
cycle with aone cycle diding integration window).

The disturbance end point is defined as the cycle when all channels for which triggers
are enabled have come back within limits (plus hysteresis) for a minimum duration of
Cycles specified in range to end event. Until this criteriais met, any subsequent
excursions beyond the thresholds are considered part of the original disturbance. To
minimize the number of triggers recorded for a sequence of closely spaced
disturbances, hysteresisis employed in both voltage and time for the begin-event and
end-event thresholds.

NOTE: Hysteresis values assigned to limits are set by the system and not
programmable by the user.

6-9
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RMS Variation Limit I

Procedureto The following parameters are required to define how an rms variation is triggered:
record rms e Low Limit

variation « High Limit
» Cyclesin range to end event

Action... Result...

STEP 1. From the Advanced

Options screen, press RMS Volts A% Yolts B Volts CY{¥olts DYY A-BYY B-CYV C-A
Variation lelt FRESENT WALUE: 120.7 ¥ ' ™

RHM3 Yariation Setup

High ﬁ ¥

ol il

_—E Group A B C
—

l‘LE * of Mominal )

* Press the threshold parameter
(High, Low, Very Low) to
change/enable or disable
threshold values. See Appendix
G Event Classification for
definition of limit values.
Proceed to Step 2 on page 6-11.

* Press% of Nominal to display { Amps Newt | Cancel
the base unit for entering MARK112_20
thresholds. To enter limitsin y
percent of nominal, check the /¥olts A B CY{¥olts D'{Yolts AB BC CA
% Of nominal CheCkbOX' If Pﬂﬁigil”; U;L:ﬁ’l].? C:120.7 i RHMS Yariation Setun-\

unchecked, limitsareentered in
absolute values.

[
High |132-ll ¥
[
Low Ilﬂs.ﬂ 1]
low 1200 | v
f—
lE Group A B C
E # of MHominal
h.

* PressGroup A B C to set
identical threshold values for
Channels A, B and C.

* Press Next to define the
number of rms summary and
rms waveform cyclesto be
saved. Proceed to Step 3 on
page 6-12.

A

Hext Cancel

MARK112_202

/mnps AY{Amps B{Amps C{Amps D

o Pl'eSS Cancel tO dIS()al‘d FRESEMT “JALLE: 10.02 A . ™
RM3 ¥ariation Setup
changes and return to P
Advanced Options menu. won |[1320 4
)
[
o e o
=
L Group A B C
=
\_\E * of MHominal
Yolts Hext Cancel

MARK112_206

Continued on next page
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] CH 6/ Advanced Setup Options

Procedureto

record rms Action... Result...
variation

(continued) STEP 2: Press the High limit,

Low Limit, and/or Very Low

Limit field to display the numeric /¥olts BY¥olts BY{Volts CY{Volts DY A-BYY B-CYV (A,
keypad used to set threshold st A

values. Use the keypad to enter ( _ ) fon setue
limitsfor the corresponding phase T PR mEm | v
in the High limit, Low Limit, T B ]
and Very Low Limit fields. RMS T U 1| I
variation event occurs at the time li li li e 1 .
one or more phases of voltage or TER TER TER e
current goes outside of the li li li el LLES
programmed limits. The event Tl TEm o |
endswhen all channelsfor which | | 2222 [0 87 2 e )
triggers are enabled have come | Next | Cancel |
back within the limits for the MARKILZ. 21
duration of the cycles specified to

end event. NOTE 1. Parameter thresholds are best |eft

disabled unless you have an application that

» Press Disabl to deactivate the SpECIflca”y calls for them.

limit field.

« Press OK to accept the new NOTE 2: The High limit must be set at least .1
threshold limits for rms higher than the Low limit for each active channel
variation. or the entered value will not be accepted.

* Press Cancel to discard NOTE 3: Hysteresis values assigned to limits are
changesand returnto therms | set by the system and not programmable by the
Variations Setup screen. USEY.

» When done entering limit
values, close the keypad (press
OK or Cancdl).

Continued on next page
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RMS Variation Limit, continued I

Procedureto

record rms Action... Result...
variation

(continued) STEP 3: Users can define the
number of rms summary and
waveform cycles to be saved
before the start (pre-), after the h !

start (post-start), and after the end . "
(post-end) of the event. W% anfifih

_ _ Y
The Pre- and Post- trigger settings = = = .
PHS Summary [Cycles):
under Waveform Capture uPre-Trigger: In—0Out Post: = Dut—In Post:
(Cycles) specify the number of O . .
waveform cyclesto record before, E C C
. Waveform Capture [Cycles, must be <= RH5):
dur|n91 and aﬁ:er the e\/ent =Pre-Trigger: uPost-Trigger:
Although waveform cycle z z
recording is enabled by default, C C : :
users have the option not to | Prev | Finish | Cancel
record waveform cycles. MARICH2.209

=

|7 Enable

* Press Enableto turn waveform
cycle recording on/off.

[ ]
¢
m

|

Press any Pre- or Post- trigger
cyclefield. Use the numeric

keypad to enter the cycle counts R
for corresponding rms sample/ =Pre-Trigs
waveform cycle capture.

=

1

Fin Post:

I
§EE

RM S Summary (Cycles): i

» Press Pre-Trigger to set the
number of cycles for Pre-event .
start rms samples. This setting
is also used for Pre-event end AR
cycles. Use the keypad to enter
the number of cycles of rms
samples to record before the
event start trigger cycle.

i

Enable

= (@] [u] [m]
& [a] (=] (]
|

1

Cancel

LL

Prew 1l Finish 1l Cancel

* PressIn-Out Post to set the
number of cyclesfor Post-event
start cycles. Use the keypad to
enter the number of cyclesto
record after the event start

cycle.

* Press Out-In Post to set the
number of cyclesfor Post-event
end cycles. Use the keypad to
enter the number of cyclesto
record after the event end point.

6-12 Continued on next page
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Procedureto
record rms
variation
(continued)

NOTE

1.888.610.7664

CH 6/ Advanced Setup Options

Action...

Result...

STEP 3 (continued):

Waveform Capture (Cycles):
These values can aso be used for
transient waveform capture.

* PressPre-Trigger to set the
number of cycles for Pre-event
start waveform cycles. Use the
keypad to enter the number of
waveform cycles to be saved
before the event start and event
end cycles.

* Press Post-Trigger to set the
number of cyclesfor Post-event
end waveform cycles. Use the
keypad to enter the number of
waveform cycles to be saved
after the event start and event
end cycles.

When done entering values, close
the keypad by pressing OK to
accept the new cycle count
settings or Cancel to ignore
changes and return to previous
cycle settings.

* Press Finish to accept the new
cycle count settings for rms
variation.

* Press Prev to return to the
RMS Variation Limit screen.

» Press Cancel to retain previous
cycle count settings and return
to Advanced Options menu.

Screen below shows sample changesin cycle

settings:

J“\J"\{nl.

AAAN

RAATRTATA

RHE Summary [(Cycles):

uPre—-Trigger: In—-0ut Post:

=

Haveform Capture [Cycles, must be <= RH5):
uPre—Trigger: mPost—-Trigger:

=

=0ut-In Post:

]
E Enable

I Prev 1[ Finish ‘l Cancel

MARK112_213

The number of pre-trigger cycles for waveform capture should be less than or equal to
the number of pre-trigger cyclesfor rms summary. The same appliesto the post-trigger

cycles.

Wy www.calcert.com
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Waveform Capture

Waveform Capture

Trigger channel PX5 allows users to set the trigger channels/parameters for waveform capture.

setup

6-14

1.888.610.7664

Action... Result...
STEP 1: The checked fields show
the channels that will have Trigger - —Saved Waveforms ]
waveforms recorded should a vos n v = =
trigger occur. This cross-trigger Volts B A AN
function prevents recording of yowe £ 12 - v v
meaningless data from unused .
(disabled) channels. o 1
* Pressto select the Volts or e -
Amps channel matrix. The
channels selected for thematrix | | yer: pc
will be displayed. Each matrix Yolts C-A
assigns a different group to [ Group AEC
ool o ve SeehOTE | L o o)
describing the characteristics of -
each channel matrix. NOTE:

Check/Uncheck a channel field
to enable/disable channel for
waveform capture. Proceed to
Step 2.

» Press OK to accept new trigger
channel settings and return to
Advanced Options menu.

» Press Cancel to retain previous
trigger channel settings and
return to Advanced Options
menu.

* PressGroup A B C to set
identical matrix for Channels
A, B andC.

First row channel selection: When individua
Volts (Va, Vg, V¢, Vp) trigger, save waveform
data for the checked channels under “ Saved
Waveforms”.

Second row channel selection: When Amps (1 5,
Ig, Ic, Ip) trigger, save waveform data for the
checked channels under “ Saved Waveforms”.

Third row channel selection: When Volts phase-
to—phase setti ngs (VA_B, VB-C' VC-A) trlgger,
save waveform data for the checked channels
under “ Saved Waveforms”.

STEP 2: Depending on the matrix
selected, press to check/uncheck
the trigger channel for waveform
capture.

* Press Clear to reset channel
matrix. The previous channel
settings will be cleared.

Trigger |—Saved WaveFDrms—|
Channgl ¥a ¥e ¥d la Ic I_i:
Yolt ¥a ¥ ¥d

Yaolt

Yoltd  woOLTS A ~

Yalt

Amp{ YOLTS B M T

wse B BB P
YOLTS D E E E E

Yalt
Yolt

Yole Clear oK Cancel
E e 114 / Cancel

MARK112_208
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] CH 6/ Advanced Setup Options

Characterizer Options

Event Events will be characterized according to the measurement standard selected under the
characterizer characterizer mode.
setup

Action... Result...

STEP 1: From the Advanced
Options screen, press

Characterizer Options. St ‘ N
Scale

Factors 0y set

PX5 measures e\/ent datain - Select Characterizer Mode: =
compliance with the criteria set 702 None taw Data) *
by IEEE 1159 or IEC 61000-4-30 | | i |
ClassA. it o E IEEE 1159 Standard

Operatio
T i

A Check I EEE ]_159 sandard or ::g:nrll I_ IEC 61000-4-30 Standard

|EC 61000-4-30 Standard to Advance

characterize event data. Check | |\ ok | cancer |

None (Raw Data) if you do not ESn I .
want to characterize event data | Prev | Mext | Cancel
according to any measurement MARKI12 214
standard.

* Press OK to accept changesin
characterizer setting and return
to Advanced Options menu.

 Press Cancel to retain previous
characterizer setting and return
to Advanced Options menu.

Refer to Appendix F Event Classification for information on the range of variations as
per IEEE and IEC Standards.
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Journal Limit L

Journal Limit

Journal entry PX5 allows power parameters to be trended using periodic readings that are stored in a

settings journal. Statistical information is always captured regardless of the limit settings, so
users will never be without atrend even if he/she did not set the limits correctly. The
system collects data even when no disturbances occur by recording periodical statistical
data (By Time).

Page 6-17 shows one example of how to set entries under the Standard - Basic
parameter. The same procedure applies when setting entries under other journal
parameters.

Page 6-18 features the list of journa parameters that can be trended.

L ogging data by Limit methods allow users to set the threshold units by which high and low limits of

limits voltage trigger and current trigger are calculated. Thresholds are set in rangeswith high
[imit (threshold above the normal range) and low limit (threshold below the normal
range). The following threshold limits are used to trend journal parameters:

Very High: specifies an absolute limit for comparison that is higher than the high limit
High: specifies an absolute limit for comparison that is higher than the low limit

Low: specifies an absolute limit for comparison that is lower than the high limit

Very Low: specifies an absolute limit for comparison that is lower than the low limit
Deadband: specifies how much a value can change before another event is recorded

The Very high must be greater than High, Very low less than Low. Deadbands or
sensitivity is used to record incremental changes in the parameter besides when limits
are crossed. The hysteresis values assigned to limits are fixed and not programmabl e by
the user. All limit values are used to determine if corresponding reporting or logging
action should take place.

L ogging data by PX5 isableto measure periodic samples aswell as take snapshots of the voltage and/or

time current waveform. The Journal Interval menu (see page 6-22) allows usersto set the
time of how often the instrument will record power parameter values, demand and
energy, harmonics, and flicker.

NOTE Users can record data simultaneously by limits and by time. Make sure to enable the
parameters to trend under Journal Categories and Journal Interval.

6-16
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Samplejournal
parameter setup

NOTE
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CH 6/ Advanced Setup Options

Action...

STEP 1: From the Advanced
Options screen, press Journal
Limit. The Journal Categories
screen will be displayed.

Pressacategory to display journal
parameters and the limit setup
menu. For example, press
Sandard List to display the
parameters under it. Proceed to
Step 2.

Ad d
Standard List. ne‘:::ﬁj
™
Ad L |
Distortion. En:::;e
™
User Spec’d Freq.
™
Unbalance.
Advanced
Power
. | S
Finish Cancel

MARK112_30

STEP 2: Pressto select the
journal parameter you want to set
up.

» Pressto select the applicable
phase (A, B, C, D) or phase-to-
phase setting (A-B, B-C, C-A)
where you want to set threshold
limits.

* If you want to set threshold
limitsto capture data, pressto
check Enable. The limit fields
will be activated to allow you
to enter threshold values.

Pressthelimit field (Very
High, High, Low, Very Low,
Dead Band) to display the
numeric keypad. Use the
keypad to enter the limits for
the corresponding phase.

* Press Exit to accept the new
threshold limits for the journal
entry.

« |f youwant to record periodical
statistical databy timeinterval,
select Journal Interval under
Advanced Options screen.
Refer to pages 6-21 to 6-22.

S Basicy l:nmputed\<Power\<Demand\<Energg % Harnm % Flicker\

PH5 Yoltage

RHMS Current

Frequency

1] B C D % A-BY%B-C%C-A
Wl Yery
120.3 High I

High I
Enable: Low I
(x —

Yery

Low
Group ABC

Dead I—
E Band

Exit .

v

MARK112_301b

S Basicy l:nmputed\<Power\<Demand\<Energg % Harnm % Flicker\

PH5 Yoltage

RHMS Current

Frequency

n B C O %A-BYB-CYC-RA
Wl Yery
120.3 High [120.0
High Illll.ll
Enable: Low Igﬂ.ﬂﬂ
(% )
rers f10.00
Group ABC
Dead I—
I_ Band |/3-000
Exit .

MARK112_302

Repeat the same procedure to set entries for other journal parameters.

Wy www.calcert.com

6-17

sales@calcert.com



Journal Limit, continued I

Journal The following parameters are available for trending under the Journal Limit Setup.
Parameter List Refer to Appendix B Technical Specifications- Computed Parametersfor the definition
of parameters.
Standard List
Basic Computed | Power Demand |Energy | Harmonics | Flicker
Basic
RMS Vector Active Active Watt Voltage Short
Voltage Displace- Power Power Hrs THD Term
ment PF Demand Flicker
RMS Arithmetic | Apparent Apparent | VA Hrs | Current Slide
Current Displace- Power Power THD Long
ment PF Demand Term
Flicker
Frequency | Residual Reactive Reactive | VAR Harmonic | Long
Current Power Power Hrs Power Term
Demand Unsigned Flicker
Net Current | True Power | RMS
Factor Current
Demand
Displace-
ment Power
Factor
Distortion
Total Total Telephone | Crest Power Transformer
Harmonic |Interharmonic | Influence Factor
Distortion | Distortion Factor
Voltage Voltage TID Voltage TIF | Volts Harmonic | Transformer
THD (Fund) | (Fund) (Fund) Crest Power Derating
Factor | Signed Factor
Current Current TID Current TIF | Amps Harmonic | Transformer
THD (Fund) | (Fund) (Fund) Crest Power K Factor
Factor | Unsigned
Voltage Voltage TID - | Voltage TIF
THD (RSS) | (RS9 (RMS)
Curernt Current TID - | Current TIF
THD (RSS) | (RS9 (RMS)
TIF Current
Product

Continued on next page
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Journal
Parameter List
(continued)

1.888.610.7664

CH 6/ Advanced Setup Options

User Specified Frequency

User Specified Volts

User Specified Amps

User Selected Voltage Harmonic 1

User Selected Current Harmonic 1

User Selected Voltage Harmonic 2

User Selected Current Harmonic 2

User Selected Voltage Harmonic 3

User Selected Current Harmonic 3

User Selected Voltage Harmonic 4

User Selected Current Harmonic 4

Unbalance
Sequence Unbalance Imbalance
Positive Sequence Voltage |V Unbalance (RMS/IRMS Avg) |V RMSImbalance
Negative Sequence Voltage | V Unbalance (S2/S1) | RMS Imbalance
Zero Sequence Voltage V Unbalance (S0/S1)
Positive Sequence Current | | Unbalance (RMS/RM S Avg)
Negative Sequence Current | | Unbalance (S2/S1)
Zero Sequence Current | Unbalance (S0/S1)

Advanced Power

Arithmetic Power Vector Power
Arithmetic Sum PF Vector Sum PF
Arithmetic Sum DPF Vector Sum DF
Arithmetic Sum VA Vector Sum VA

Fund. Arithmetic Sum VA Fund. Vector Sum VA

Wy www.calcert.com

Continued on next page
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Journal Limit, continued

Journal
Parameter List
(continued)

6-20
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Advanced Demand

Peak Power Predicted Demand | Coincident Power | Coincident Power
Factor

Peak Active Power | Predicted W VA Demand at Avg PF at Peak W
Demand Demand Peak Watt Demand | Demand
Peak Apparent Predicted VA VAR Demand at Avg PF at Peak
Power Demand Demand Peak Watt Demand | VAR Demand
Peak Reactive Predicted VAR Watt Demand at Avg PF at Peak VA
Power Demand Demand Peak VAR Demand | Demand
Peak Demand VA Demand at
Current Peak VAR Demand

VAR Demand at

Peak VA Demand

Watt Demand at

Peak VA Demand

Advanced Energy

Forward Fund. Freq. W Hrs

Forward Fund. Freq. VAR Hrs

Reverse Fund. Freq. W Hrs

Reverse Fund. Freq. VAR Hrs

Wy www.calcert.com
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] CH 6/ Advanced Setup Options

Journal Interval for Timed Readings

Introduction The Journal Interval screen allows usersto define how often the PX5 saves data
periodically, regardless of power quality disturbances and journal limits.

Definitions Power Values
Power Values Interval - Power parameter values are based upon all cycles during aone
second interval. Datais aggregated or summarized into min, max and avg values over
the averaging period and stored at the end of the interval. Data measured include watts,
power factors, as well as the one-second rms (not to be confused with the one cycle
rms). Cyclic min, max and avg are based upon full cycle waveforms with a resolution
of one half (1/2) cycle. They record the rms, crest, and waveshape parametersthat are
also used to capture a snapshot of the waveform. Note that if users did not set the
thresholds for rms variations properly, the min, max and avg will still provide arecord
of what happened during the interval.

Waveform Snhapshot- Contains properties that measure periodic sample or snapshot of
the voltage and/or current waveform. Users are able to determine how often the
instrument will record waveform snapshots by turning the function on or off.

Demand and Energy

Demand Sub-Interval and Sub-Intervals per Interval - Refer to thetime interval used in
calculating power demand values. Demand cal cul ations are made every sub-interval on
the values that occurred during the most recent Demand Interval. Values set for
Demand Sub-Interval must be an integer-divisor of the Demand Interval since the
former applies when updating certain parameters of the latter.

Harmonics

Harmonics Journal Interval - Various harmonic parameters such as total harmonic
distortion (THD), total interharmonic distortion (T1D), and telephone influence factor
(TIF) can be trended using periodic readings that are stored in the journal. Depending
on the harmonicjournal interval set, the instrument records a sampling of the waveform
synchronized to the fundamental frequency, to ensure accurate cal culation of harmonic
phase angles.

Flicker

Pst (Short Term) Interval - Pst is short term perceptibility, used to set the Pst cal culation
interval. Typical calculation is over a 10-minute interval, though users can specify Pst
Interval under Flicker.

PIt (Long Term) Interval - Pt islong term perceptibility, used to set the Plt calculation
interval. Typical calculation is over a 2-hour interval, though users can specify PIt
Interval under Flicker.

The Pit interval must be an integer multiple of the Pst interval. Sliding Pit recal culates
the PIt value at each Pst interval, rather than only at the Plt interval.

6-21
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Journal Interval for Timed Readings, continued

Timed settings
menu

6-22
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The intervals for timed readings are user programmable.

Action...

Result...

STEP 1: From the Advanced
Options screen, press Journal
Interval. The Journal Interval
menu will be displayed.

Press the parameter that you want
to change. Each journal interval
must be pressed repeatedly to
display the available selection
values.

» Sdlections for Power Values:
Power Values Interval: OFF,
1SEC, 1 MIN, 2 MINS,

3 MINS, 5 MINS, 10 MINS,
15 MINS, 1 HR
Waveform Snapshot: OFF, ON

» Sdlections for Demand and
Energy:
Demand Sub-Interval (in
MINUTES): OFF, 3, 5, 10, 15
Sub-Intervals per Interval:
OFF 1,2,3,4,5 6

» Selections for Harmonics:
Harmonics Journal Interval:
OFF, 30 SEC, 1 MIN, 2 MINS,
3 MINS, 5 MINS, 10 MINS,
15 MINS, 1 HR

» Selectionsfor Flicker:
Pst (Short Term) Interval (in
MINUTES): OFF, 1, 2, 3,5, 10,
15, 30
PIt (Long Term) Interval (in
HOURS): OFF, 1, 2, 3,4, 8

* Press Finish to accept the new
timed settings.

 Press Cancel to retain previous
timed settings and return to
Advanced Options menu.

Journal

CRCECEE

Interval

Power Yalues (RM5, Warts, ¥Yi..)

Demand and Energy

Harmonics

Flicker

Finizh Cancel

MARK112_401
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] CH 6/ Advanced Setup Options

EN50160 Power Quality (for strict EN50160 monitoring only)

Advanced setup ENS50160 isastatistical analysis of power quality data based on the EN standard. The

options for statistical package called Quality of Supply (QOS) is built into the PX5, with

EN50160 monitoring and setup protocols set to determine voltage measurement compliance
required for EN50160 monitoring. The EN50160-required measurement parameters
include Power Frequency, Supply Voltage Variations, Rapid Voltage Changes, Supply
Voltage Unbalance, Harmonic Voltage, | nterharmonic Voltage, and Mains Signalling.
The monitoring siteis said to be IN COMPLIANCE if the statistical value over one (1)
week for the specified parametersis 95% or greater.

EN50160 Options setup allows users to define up to five mains signalling frequencies
below 3 KHz. Users can also select pre-defined values for main voltage characteristics
of electricity supplied by Low Voltage (LV) and Medium Voltage (MV) public
networks.

NOTE EN50160 is defined for the electricity supplied at the supply terminals, and does not
deal with the supply system or consumer’sinstallation or electrical equipment itself.
Since the standard deal s with the voltage characteristics which can be expected in
public distribution networks, other aspects essential for supply quality (i.e. short circuit
power) are not treated within the scope of the standard. EN50160 standard is applicable
only under normal operating conditions of the supply system.

EN50160

optional settings Action... Result...

STEP 1: From the Choose
Monitoring Mode screen, select

urren ™
EN50160 Power Quality, then brobe
pressNext to display Advanced | | .. || e s for caprurns euents are o ser
Options for ENSOL60. SRRt | coeceed prces e ol i oo "
 If the default settings for the Nominal || 2512 %2 Mot
EN50160 PQ monitoring are Mode of || pusoe0
acceptable without change, O |
press Next. The Site Name/ [t
Memory Card screen will
appear. See pages 5-20 to 5-23. Memory
Card _ y
* To review and/or modify | Prev | Memt | Cancel |
threshold settings for EN50160 MARKI12D

monitoring, press EN50160
Options. Proceed to Step 2 on
page 6-24.

* Press Cancdl to quit and return
to Start menu.

Continued on next page
6-23
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EN50160 Power Quality, continued |

EN50160

; . Action... Result...
optional settings
(continued) STEP 2: EN50160 Options allow
you to define up to five frequency
signals set in 5 Hz resol ution. o = N
Mains signalling compliance or (oot 0 & e eramentel || s
non-compliance is determined by Frequency 1: |[180 | Hz] || (L (120 Vrms)
calculating/adding the status of N — i R -
each of the defined frequencies. — Lo yotase
Frequency 3: [|420 Hz = UL L v
» To modify frequency settings == || [E)Low voltage
for EN50160 monitoring, press Freavency &[540 | w2 — :!3: v"':':ﬁ/_lm
the desired frequency field. Use Frequency 5: ET L af kveme
the numeric keypad to enter - A ~
new frequency values. K"g"am"s h
Islanded E—— —
« Pressto select from the - - | OK | Cancel
following EN50160 monitoring MARKI12e
voltage level: Leave asis (120 A
Vrms); Low Voltage (230 ”[ Mains. Siqr stiencs. e 7
Vrms, +/-10%); Low Voltage . ( )
(230 Vrms, +10/-6%); Low = R
Voltage (230 Vrms, +6/ Freauend (11 (2 [ -, - 100
-10%); Medium Voltage Freauend —— . 10620
(12 kVrms). LV isdefined 4 |5 |8 ____k
as<1kV nomina. MV is frequend __ __ _ COESHlET aae
1kV tO 35kV nomi nal o Frequeng i i i T
R =
« Pressto enable/disable (viscettan e & e
miscellaneousoption|slanded. | | | I war, —— e
Islanded means isolated from —_—

the power grid. ISlanded is
disabled by default, indicating
that the system being
monitored is synchronized to
grid.

 Press Next to accept changesin
EN50160 setup and return to
the EN50160 Advanced
Options screen.

 Press Cancel toignore changes
in EN50160 setup and return to
the EN50160 Advanced
Options screen.

Refer to Chapter 8 Reports for a detailed discussion of the EN50160 compliance bar
charts and statistical reports.
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Overview

Types of data
display

View data icons

1.888.610.7664

CHAPTER 7

View Event Data

PX5 offers agraphical, information-packed, and easy to navigate display of event data.
The firmware architecture of PX5 is designed to engage in various stages of
acquisition, characterization, communication, and visualization of event data and
journaled data. PX5 also does Quality of Supply or QOS compliance monitoring as
specified by EN50160, which requires that measurement parameters must be within a
specified percentage for 95% of the time.

Event: An event occurs when a programmed threshold is crossed. An event consists of
pre-trigger cycle(s), trigger cycle (fault), and post-trigger cycle(s). A contiguous
collection of cycles caused by eventsis recorded into memory. An event may also
contain information about other channels depending on how the user sets up the
application.

Trend: A trend isagraph of the value of one parameter and channel over time. Trends
aim to show amacro view interface of timespan, trigger conditions, and channels of
waveforms and rms that were recorded. Users can zoom in on trends for a more
detailed view.

The Events and Trend icons are used to view event data. Both icons are accessible at
the Home page.

The Events button will display event activity graphs, waveform display, event Detail
magnification, and Options to change and/or add parameters/channels to plot. Buttons
to view previous/next event and waveform/rms cycle display are also available.

NOTE: Event data becomes available while the instrument is monitoring or by loading
apreviously saved file from the data card. Otherwise, a status message appears
indicating that there are no event data available to view.

The Trend button displays time plots or trend visualizations of journalled data. The
parameters to plot consist of journal entries under the Journa Limit Setup (see pages
6-18 to 6-20). The Trend screen can display up to four plots, with a maximum of two
parameters per plot. One parameter can have multiple channels to plot. Users have the
option to enable/disable plot display, where display areawill resize according to the
number of plots enabled for display. The Trend screen also features a Zoom box, where
users can expand or narrow the zoomed area via touch and drag. Users can select the
trend coordinates to view in detail.

7-1
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oVervieW, continued _

Downloading Event files stored in data card can also be viewed on the computer. Insert the card to a

and viewing Compact Flash card reader connected to the computer. No communication software
dataon a protocol between PX5 and computer is necessary.
computer

Dranetz-BMI NodeLink® and DranView® programs are required to retrieve event data
in the computer. NodeL inke transfers stored datafrom PX5 to acomputer viaastandard
RS-232 serial port, USB port, Ethernet, or modem connection. DranView® is a viewer
and data analysis software that allows users to manage event data downloaded in the
computer. See Chapter 9 Downloading Events for more information on NodeL ink® and
DranViewe applications.

NodeL ink® and DranViewe are owned and distributed by Dranetz-BMI. For pricing and
availability, contact Dranetz-BM| Customer Service Department at (732) 287-3680 or
1-800-372-6832.
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I CH 7/ View Event Data

View datausing Follow these steps to display event data.
Events, Trend

Action... Result...

STEP 1: Events and Trend are
aCC blefrom the Home screen. Power Xplorer E 1.4 (BETR0ct 20 2005 @ 15344 Ozt 22 83

MOHITORING STATUS:
FT TIME:

] DH. :
Note that event data will be R T S s ©2 3
. . . MEMOR"" _cnnn: ZZ.00 ME Froo
available for display while ElienTa snuEp: a
= . o SJOURHALS LGGED: a1
monitoring or upon reading a

stored file from the data card.

A monitoring status message Hormoniis Pheor
appears on the top section of the

screen. Refer to Chapter 5 Start ' yil
Menu - Section C Monitor Same ﬂ ” H
C| I’CUit on page 5'24 fOI’ the Trend Events Eenots Preferences

procedure on how to capture T s

events by turning monitoring on.

Scope

i o
Vo JBS

[l

=)

MARKO002b

* Press Eventsto view event list,
graphs and waveform/rms
display. Proceed to Section A -
Events on page 7-4.

* Press Trend to trend journal
dataand view time plots.
Proceed to Section B - Trend
on page 7-17.

Inthischapter  This chapter coversthe following topics.

Section Topics See Page
A Events 7-4
B Trend 7-17
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Overview L

Section A
Events
Overview
What is The event screen displays actual voltage or current waveforms that occurred when a
displayed? certain threshold parameter was crossed. Event activity graphs, event list, waveform

display, rms display, and time plots are visually interfaced showing event patterns and
behaviors over threshold limits and time. The event screen also enables users to
customize data plots, allowing users to change and/or add parameters/channels for each
of the four plot areas. Zoom box features, wherein users can expand or narrow the size
of azoomed areaviatouch and drag, are also available for more thorough data analysis
and interpretation. Users can select the number of waveform and rms cyclesto view, as
well as display event textual summary as shown on pages 7-9 thru 7-13.

Inthissection  Thefollowing topics are covered in this section.

Topic See Page
Event Data Display 7-5
Event Activity Graph 7-6
Event List 7-7
Event Detail 7-9
Event Options 7-14
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1.888.610.7664 W www.calcert.com sales@calcert.com



I CH 7/ View Event Data

Event Data Display

Event screen The event screen will display an event activity graph, waveform detail, and buttonslike
Detail magnification, Options to change and/or add parameters/channels to trend,
buttons to view previous/next event, and RM S/Waveform toggle. From the Home
screen, press Events. The following screen will be displayed:

color coded blocks monitoring start time and date,
show triggered events monitoring end time and date
in the record (or present time & date if monitoring is still on)
trigger channels i //
C R — i 7 L.
[ —— v Fevent activity graph (p. 7-6)
time, date, channel/ 11 WEE.Z7E - MAZASZ00, Mor OF O 10 SECE D
parameter, classification | fieozszs A¥ Instantaneous Sag. e display event list (p. 7-7)

of displayed event s0.00
o event plot (p. 7-9)

=30.00

=1=0.0

vertical axis for voltage P o

1| az.00 vertical axis for current
20,00 Z1.50 .
. . /event start and end time
—sn00 | -2156—] and date; horizontal axis
plotted channels/ | -** P time/division
parameters WAZ0E B0 - 102 TS, Haf 0F 0di 100 m SECSDiv
De.z,._ " options | ) ! = 4}—return to Home screen

MARK500

view event d|splay toggle between

detail previous waveformandrms
event display

options to change/add display next event

parameter/channel to plot

(p. 7-15)

NOTE: Event datais displayed only while monitoring or upon reading a stored file
from the data card.
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Event Activity Graph I

Event Activity Graph

Event graph The event graph islocated on the top section of the event screen (see page 7-5). Four

description timelines represent all events recorded from the time monitoring started. Events for
voltage channels are displayed above the grid and current channels are displayed below
the grid.

7-6
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Event List

Event list
description

View event list

1.888.610.7664

CH 7/ View Event Data

Event list presents a summary of all captured eventsin the order that they occurred.
Each event contains a general heading indicating the time and date when the
disturbance occured, the disturbance category, disturbance classification, and number

of cycles of duration.

Follow these stepsto access the event list. Note that event data becomes available only
after monitoring has been turned on or upon reading afile from the data card.

Action...

Result...

STEP 1: From the Home screen,
press Events. The down arrow
button located on the top right
section of the screen is used to
access the Event List.

» Pressthe down arrow button
to view the Event List screen.

The top section of the Event List
screen features a summary
description of the selected event
(in highlight).

Each entry isidentified by the
time and date when the event was
captured, the color coded channel/
parameter of captured event, and
the event classification.

» Press Up/Down arrow keysto
scroll the page up or down by
one line or press and drag the
scroll bar to move the page up
or down.

* Pressto select (highlight) the
desired event entry. Proceed to
Step 2 on page 7-8.

oAmn

1 EEE008T - 134248208, Feb 1% 040 1 MINSATiv

Feb 13 04 PE
iEEmEaqas Severe Arcing imp
120,00

100.0
TO.00
Ll Rle}

10,00

150,00 L
100.0
TO.00

Ll Rle}

1000

mpg) EL
12:25:24.508 - 13:35:25.405, Feb 19 04 200 m SECS D

l Detail ; Options ; + l HWave 1[ Exit 1
MARK50
ﬁ
15:55:24.74%  Feb 1% 04
Chaonmel @ B WIDTH: 3,00 uz
Sewere AFcing imp 1207355834
e oadsen MY Switch OFf 142 Cyc E
o S fame  AY Mild Arcing imp
e oo Mild Arcing imp
- Mult Z Cr
o e aare MY Severe Bipol Trans imp
f;:';;:gq'?gﬁ Severe Bipol Trans imp
BEESa AY Mult 2 Cr
:;:351:24??43 AY Severe Arcing imp
LEOAEILET Severe Arcing imp +
MARK502
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Continued on next page
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Event List, continued L

View event list  Follow these steps to access the event list. Note that event datais displayed only while

(continued) monitoring or upon reading afile from the data card.
Action... Result...
.S-I-EP 2: The hlghl Ightw fleld 13:35:23.00_3 B E2=1 0N - Fcb_ 13 04 ouT E_IF LIMIT UQ_LUES:
indicates that the particular event | | Sl fpiars iarrurren & W o et

entry has been selected.

Frb 13 04
eiairgon W99 Instantaneocus $ag. +

Feb 19 04 -
m=mzzooz W99 Momentary Interruption.

* PressOK to view details of the FSb 1204 po Mul 2 Cp

=
A EZ= PR -4
selected event. Feb 13 0d Mult 2 Cr }

Feb 13 04 - - _
{sooizzez MY Mild Bipol Trans imp
Feb 13 04

* Press Cancel to ignore event waszsies AV Severe fircing imp
entl’y selection and return to the Eg::35::223:§1 AY Severe Peak Lim Cross 1-16 Cyc
default event screen. e o HMild Unipol Trans imp
b 1204 @Y Switch OFF 116 Cuc E
DK_ Cancel
MARK503
A 4
g1
£
12 EEE0 05T - TATAL 0%, Feb 15 O& 1 HINE s
:;"351:33‘?3‘03 Agg Mnmel.ﬂ:arg Interruption. E
120.0 :
750
£5.00
5250
o
[ELTI W
3750
£5.00
z2.50
R
1555127 £05 - 1BEE25.255, Feb 13 04 100 m SECS/Div
Detail ‘l Options ‘l + + il Have il Exit L
MARK504

\
NOTE: Theleft and right arrow keys can be used

to display previous/next event.
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Event Detail

Event details

Horizontal axis
Vertical axis

View event
details

1.888.610.7664

CH 7/ View

Event Data

PX5 alows usersto view events in graphic waveform/rms display. The Detail screen
features zoom buttons to magnify event cycles, and azoom box that users can resizevia
touch and drag. The Detail screen also allows viewing of events alternately in rms or

waveform.

Auto-scaled to display all waveformsin file until range is narrowed by zoom in.

Auto-scaled to the minimum and maximum value within time range.

An event detail screen is generated for each event. The detail screen shows eventsin
rms by default. Follow these stepsto view event details.

Action...

Result...

STEP 1: From the Home screen,
press Events. Events must already
be loaded into memory to be
available for display.

Usetheevent list to scroll through
event entries OR use the left and
right arrow keysto view previous/
next event display.

» Press Wave/RM Sto toggle
between waveform and rms

display.

NOTE 1: The gray areamarksthe
duration of the event displayed.
Thedotted black linesindicatethe
start of event.

NOTE 2: The solid black linesin
waveform display indicate high
frequency sampling data. PX5 can
detect and capture transients as
small as 1 microsec in duration.

* Press Detail to use the zoom
features and view waveform/

A
E -

[
5=

Feb 13 04
1Z:25:24.565
1=0.0
1000
TO.00
40,00

A0.00

1=:26:20.087 -

1Z:AZH4E. Z0E, Feb 15 Od; 1 MINS.~Div

Agg Instantaneous 3ag.

105.0

]

=105.0

-Ei0.0

-y
12:35:24 503

[0 N
000
To.00
qon.oo
10,00
- n
12:35:2A.508 - {HI525.105, Feb 19 04 200 m SECS.Div
k| i | 1 i | 1 2
Detail Options | + | + Wave Exit
MARKS505
v

e
E -
C+
[
125 E0. 06T - 15dEHE 208, Feb 13 08 1 MIHS- 00 —_—
Feb 13 0d
tmzozacez M99 Instantanecus 5ag. +
1300 U f
500

o
~35.00
-1a0.0
30 I (W]

o

=
= 12:25:25.105, Feb 1% 0d: Z00 m SECS. D
] ] (]

rmsin detail. Proceedto Step 2 | [ Detail | Options |+ |+ | BMS | Esit
on page 7_10 MARKS505b
Continued on next page
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Event Detail, continued L

View event The magnification button allows users to select the number of waveform/rms cycles
details that they can zoom in. The Text button provides a color coded summary of event data.
(continued)
Action... Result...
S-I-EP 2 A bl ue bOX g10W| ng the 12:35:24.865 - 1=:35:25.0000 Feb 15 04 OUT OF LIMIT WALUES:
default zoomed area appears once EE.;T{%?DE’:SWN E._“;?j:?ﬁ.;}ﬂ?"sm E M ZiZa  mes i
the magnify button is pressed. 3295 Bg Instantaneous Sas.
Touch any side of the zoom box 3=ea
to activate the drag function. s
Touch and drag the sides of the -130.0
zoom box to expand or narrow in | |*** "
on the waveform/rms cycle. The . l | |
cycle duration (in seconds) of 5.0 | |
event covered in the zoom box is R i
aISO d| I ed 13:535:3d.505 - 15:55:25.105, Feb 15 0di 200 m 5ElI:|5/Di'u . )
iy | Temt | RM$ | Back
NOTE: The horizontal drag is MARKS06b
locked between all graphs. This —
means the horizontal drag will -
apply ConSI ser]tly to a” da[a 12:25: 20,087 - 12:d246. 202, Feb 19 0d; 1 MINS.~Div
plots. Thevertical dragis oo |0 oy
independent by axis. Users have -
the option to lock/unlock the 3500
vertical drag 1300 -130
« PressLock Y if you want the = l | |
vertical axisto apply 5.0 | I
consistently to all data plots. -a0e LTI
1siss A B0 - 1LEE2E 108, Feb T3 Ba | D00 1 Seearbis
[l T
* PressUnlock Y if youwantto | [E—% | Lock ¥ | Cancel
adjust the vertical axis MARKS07D
differently for each data plot. Resize/move zoomed area by touching and

dragging the sides of the zoom box.
* Once the zoom areais

determined, pressthe Magnify | |&:
button once. Proceed to Stq:) 3 ?3:35:20.05? TiAZiE.20g Feb 18 0dr 1 MINE Oy
on page 7-11. 1a00 [ AR
25,00
1]
=35.00
=1a0.0 Naplv
210,00 Ly 2400 W
105.0 ]
o |
={05.0 | |
-Z2{0.0 =200 L
T R
&, Unlock ¥ | Cancel

MARK508b

710 Continued on next page
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I CH 7/ View Event Data

View event
details
(continued)

Action... Result...
STEP 3: The magnify buttons

serve as zoom function keys, each CRTERoRe | eEhart buration AT 2545 HIaH: 1047
. . CLASSIFICATION: Inztantoncous Sag E MIN: 2520 Mas: 104.7
of which feature aplussign or a BURATION: £50 Cucles
minuss'gn W|th|n '5%235124‘?;'53 : fAgg Instantaneous 5ag.
25,50
» Press Zoom+ to display the o
zoomed area and V?S\Na¥he e
i ) -131.0
event cyclesin greater detail. 2 ]
Users may repeatedly zoom in 1055
on aplot for up to seven (7) el |
levels. Tofurther zoominonan | |z @ |
a/ent CyCI e’ S mply rep%t the 13:35:24.-32:5:‘- 12:\;5:24«3«2:5. Feb 15 0d; 50 m SEC‘S/DiU y y
procedure on Step 1. S <. | Tem | mMs | Back
MARK510b
* Press Zoom-(n) to unzoom v
Cyclesd|sp|ay Oneincrernent at 13:35:24.863T !’eb 10 04 Channel :: - - n
. . rigger Fesho| mn aH
atime, where n is the counter ki i, Low, 13201080 57,49 1210
q ery Low o
Of hOW many tl mes the e‘/ent =h;:lule Instantaneous 204.0 131.4 168.4
Y ed
CyCIeS ha\/e been magnlflaj' RHE Distortion Waveshape 2.400 1.819 124.5
Cycle—to—cycle Waveshape . -
 Use the Wave/RM S button to 12,0, 10.0% ; Triagered
Integrated High -
tOggle between rms and Freguency Trigger OH Triggered
waveform display. 13:33:24.863 - 13:35:23.000, Feb 19 04
: k5 ) "
. . CATEGORY: Short Durati
NOTE: Pressing Wave will CLASSIFICATION: |n;:tntal:.r.aa.::|‘;n5ag
only display waveform datafor DURATION: £.50 Cycles (141.7mSECS)
channels that are enabled to — 0 e
record waveforms. For —_— ‘—MARKSN

channéls that do not have ]
associated waveform data, the NOTE: The event textual summary is color

screen will maintain theformat, coded. Red indicatesthethreshold value(s) and
but will leave the plot blank. parameter(s) that are out of limits. Green
indicates the measurement parameters that are
» Usethe Text buttonto display | within limits.
the event threshold values and
other details pertaining to the
disturbance that occurred.
Pages 7-12 and 7-13 show
examples of useful event detail
included in the textual
summary (for select event types

only).

» Press Back to return to the
event screen.
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Event Detail, continued L

Event text PX5 firmware V2.0 and higher is equipped with the algorithm that determines the
detail: Sag origin of a 3-phase voltage sag event. The sag origin or directivity can be Upstream or
Directivity Downstream from the monitoring point. The direction is displayed in the Event Text
Detail screen.
Action... Result...
Once events are available for 8l —
: . . £ =
dlsplay’ pre$ Daajl to dlq:)lay ?3‘:23:28.'366 = 13:E3Q:07.49Z, Mow 24 l::r-'l; 5 MINS < Diw .ll_‘
the functions that can be used to How 2404 pag Momentary Sag. [+
Z10.0 [ 1] 2.4900
further analyze thewaveform/rms | [z o PRl
. Z00.0 a.200
i.e. the Text button. o 2100
Z10.0 Ly 1| 3000
. Z05.0 I E.750
Press Text to display the event 2000 || asoo
threshold values and textual 100 e o
2100 f 1] 2.7
summary. 2050 I =i
135.0 2195
1200 H L]
O Only a/ents gmaated by 3- 13:23:31;?‘0 - 1523:5’22?&1?58 243:251:-2}?0 it SE‘CS/DiU . .
Detail Dptions + Have Exit
phase voltage and current | | { ! L
waveforms will include pERKe2O
information on Directivity in y
the text summary. Directivity Girea - TR T eriTee
shows the origin of the sag, SRR TG S
whether Upstream or [Egsyais A9 Momentary Sas. —
Z05.0 E.S00
Downstream from the zon0 )
o o o o 135.0 SA400
monitoring point if thevoltage | e = o
and current signals are zosn | |35
adequate to detect. wea || tiee
eq
1300 L ]
Z10.0 f 1] &. 700
Z05.0 &.52Z5
Z00.0 =—=—""" |azs0
135.0 2475
130.0 ‘ =]

=gl El - Q- E-C EC-A
123 351.500 - ISHESRSEETA How 24 04 100 ma SECS.Diw
————— 1 i1

[ =8 l Diag l Text [ Have l Back
MARK62
A 4

13:23:31.41F7 Hov 24 04 Channel A-B

Trigger Threshold Hin Max
RHM5 High, Low, 228.8 198.0
Yery Low 20,80 193.8 2010
Absolute Instantaneous 353.6 2829 {2023
Peak N ) )
RHMS Distortion Waveshape 14.56 504,40k 15.93
Crlle=m=EElz e e 20.8, 10003 | Hot Triggered
Integrated High -
e Ty 208.0 Hot Triggered

13:23:31. 417 - 13:23:32.566, Hov 24 04

CHAMMEL:: A-B, C-R,

CHTEGORY: Short Duration

CLASSIFICATION: Momentary %ag

OURATIOMN: 69.50 Cucles (1.158 SEC5)

DIRECTIMITY: Downstream

(I [T (T
| Chan | * | Back

MARK622
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Event text
detail:
Capacitor

CH 7/ View Event Data

Switch Analysis £y ent Text Detail screen.

1.888.610.7664

In addition to determining directivity, the new algorithm available in PX5 firmware
V2.0 and higher is also able to detect if 3-phase voltage and current waveforms
experience a capacitor switching event. The result of the analysisis displayed in the

Action...

Result...

The following transient event
types - bipolar, ocillatory, or
capacitor switch - will include
text detail on capacitor switch
analysis and directivity (when
detected). This capacitor
switching event is generated only
in 3-phase voltage and current
waveforms.

Press Text to display the event
threshold values and textual
summary. The text summary will
display the following
characteristics to describe the
capacitor switching event.

» Thetype of the event whether it
is Nor mal, Back-to-back, or
Re-strike.

» The direction of the probable
location of the switching
capacitor whether it is
Upstream or Downstream
from the monitoring point.

Z1:d0:55.247  Dec 01 04
Channsl = oW

HMild Eipol Traons 118 Cac 215
WIDTH: FTEAD us

Dec 01 04

CY¥ HMild Bipol Trans 1-16 Cyc

10 MAG=T.TIE

S0 MAGET.TIE

A0 MAG=T.TIE  RISE=3T5.du
Wast FE-FE=2E.54

21:40:55.347
150,60 1| &0
35,00 ELLY
o o
—35.00 -300,0
B ECT:] -£00.0
LD V] [CER]
S0, | 2450
o o
—50.00 -245.0
—1z0.0 | -qa0.0
1700 EELY S
5,00 195.0
o o
-£E.00 —{95.0
-17a0 i -za0.0
may CEy mOu mal Bl =l
4S5 928 - FEANSEAE0, Dec 0 0% 10 m SECS-Diw
(— bl b1 ™, bl .
% | & | Diag | | Temt | RMS | Back
MARK623
A 4
21:40:25.947 Dec 01 04 Channel CY
Trigger Threshold HMin MHax
RME High, Low, 132.0 108.0
Yery Low 12.00 1o 1a.9
Absolute Instantaneous 2040 164.5 164.5
Peak - : :
RHM5 Distortion Waveshape 3000 4.455 | 4.455
Cycle-to—cycle Waveshape 12.0, 10.0% | Hot Trigoered
(e fEll LTl 120.0 Mot Triggered
Frequency Trigger

Worst Peak-Peak = 388415
18%: mag = 7.70366,

SE%: mag = 7.79566,

8% mag = 7.79366,

Rise tirne = 975.40 u SECS

R |

| Chan

l +

21:40:25.947  CY Mild Pos Bipol Trans at 21.3% 1-16 Cyc

Hormal-back to back-Restrike Cap 5w, direction is Unknown.
(T f—

Duration = 975.4u SECE
offset 650266 u SECS
offset 650266 u SECS

s |

s {

Back

MARKG624
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Event Options _

Event Options

Voltage and A time plot isagraph of the value of one parameter and channel over time. PX5 isable

Current to display time plots for individual Voltage and Current channels (Va, Vb, V¢, Vd, Ia,

channelstoplot | |c, Id) or phase-to-phase Voltage channels (Vab, Vbc, Vca), depending on the
available channels for Voltage and the selected circuit type.

RM Strigger RMS variation is the most common type of disturbance and is identified as a specific

parameters type of event by |IEEE and |EC. Event characterization implemented in PX5 adheresto
the |IEEE 1159 and | EC 61000-4-30 Class A standards (Refer to Appendix F Event
Classification). RM S values are updated at half-cycle rates, calculated over one cycle
and compared against limits on a cycle-by-cycle basis. The high and low limits can be
enabled and programmed individually for each phase and phase-to-phase value.

The following parameters are required to define how an rms variation is triggered:
Very Low limit

Low limit

High Limit

Cyclesin range to end event

As per |[EEE and |EC standards for multi-phase systems, the beginning of the voltage
rms event occurs when any phase voltage goes outside the limits, and ends when all of
the phases are within limits for an end-event number of cycles specified. Thisis only
true for voltage, not current.

In addition, rms variations can have three stages of averaging or chart rates, which is
particularly useful for long duration events to save memory in exchange for reduced
resolution. This mode beginsif the rms value remains out of limits for longer than the
post-start number of cycles that were programmed.

Refer to Chapter 6 Advanced Setup Options for more information on rms variation

limits.
What is A time plot consists of the timed and threshold waveforms for the parameter on display.
displayed ona  Theinstrument provides users Options to change and/or add parameters/channels to
timeplot? plot.
Channels Voltage: A, B, C, D, A-B, B-C, C-A

Current: A,B,C, D

7-14
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View event
options

1.888.610.7664

CH 7/ View Event Data

Follow these steps to access event Options.

Action... Result...
STEP 1: From the event screen, —
press Options. £

Plot #s appear on the left side of
the screen. Users have the option
to enabl e/disable channelsfor any
of thePlot #. The plot display area
will resize according to the
number of parameters/channels
enabled/disabled for display.

* Press the Change button
adjacent to the Plot # where
you want to change and/or add
parameters/channels to plot.

For example: Press Change
adjacent to Plot #1. Proceed to
Step 2 on page 7-16.

* Press OK to accept changes
and view new plot display.

» Press Cancel toignore changes
and return to the event screen.

122520087 - 13:920E. 208, Feb 19 04
F2b 13 04

1=
1000
TO.00
qo.00

10,00

momzdsss M99 Instantaneous %$ag.
0.0

1 MINS.~ D

iz00 W
1000
To.o0

qo.00

10.00

-l EL
13:25:2d.50:8 - 13:565:25105, Feb 149 O0di

Z00 m SECS.-Diw

l Detail ‘l Options 1[ + 1I

i y Have y Exit

MARKS505

= i
Feb Select Channels to Plot

=

Plot z1: Y.

Change

Plot #2:

Change

Plot #3:

Change

Plot i4:

Change

‘.
1=:25:24.50% - 13:25:25.105, Fab 19 0d4;

00 m SECS.Di

l Detail 1[ lilnntirnnns1 + 1l

i ‘l Have ‘l Exit )

MARKS511
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Event Options, continued

View event
options
(continued)

7-16
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Action... Result.
STEP 2: Check the channels that
you want to enable, uncheck those | &= —
you want to disable. il VOLTS  AMPs —
M B r oaslP |¥
For example, check to enable ag00
Channel A-B Volts, in addition to : B O & B-cll
Channel A Voltsfor Plot #1. =
| ¢ B ©m c-pF
* Press OK to accept parameter/ w00 E E
channel changes. Proceed to o p O &
Sieps b
N o
+ PressClear if youwanttoreset | [l Co el
channel selection. TGH

 Press Cancel to ignore
parameter/channel changesand
return to the event screen
containing the original plot.

Step 3: The parameter/channel
changes are reflected in Plot #1.

* Press OK to accept changes
and view event with the new
configuration.

* Press Cancel toignore
parameter/channel changes and
return to event screen with the
original configuration.

NOTE: The event screen retains
the present configuration every
timeit is accessed. The channel/
parameter configuration will reset
to default anytime a new
monitoring session starts.

=
Select Channels to Plot

~

£l

Plot z1: | Y, BB,

Change

Plot #2:

Plot #3:

“1 Plot n4:

=210,

DK Cancel
=

L
12:25:24.60% - 13:26:26.105, Fab 19 0d; Z00 rm SECS.Div

Dptions A +

l Detail y

\

+ 1l RHS 1l Exit

MARK513
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I CH 7/ View Event Data

Section B
Trend

Overview

Trend categories PX5isableto display statistical trends or plots for the following parameter categories:

Standard: Parametersinclude basic volts and amps, displacement power factor, residual
and net current, energy, harmonics, standard demand, and standard flicker. These power
parameters are measured more accurately using aone (1) second interval, summarized
by min, max and avg at the end of the interval.

Distortion TIF RMS, THD, Frequency: Parameters include voltage and current THD,
voltage and current TID, voltage and current TIF rms, crest factor, signed and unsigned
harmonic, and transformer factor.

User Specified Frequency: Users have the option to choose the numbers or range of
harmonic frequencies to trend.

Unbalance: Parameters include positive, negative and zero sequence components for
voltage and current.

Advanced Power: Parametersinclude power factor calculated using arithmetic and
vector sums of the individual phases.

Advanced Demand: Parameters include peak power, predicted demand, coincident
power, and coincident power factor parameters. These parameters measure the ratio of
maximum demand of the power distribution system to the total connected load of the
system.

Advanced Energy: Parameters include energy on per phase and total basisaswell asin
forward and reverse mode.

Advanced Harmonics. Voltage and current harmonics and interharmonics for each
phase and neutral channel can be trended. Users can enter the number of harmonic
frequenciesto trend. Harmonics are measured in accordance with |EC 61000-4-7 Class
l.

NOTE: See pages 6-18 to 6-20 for the detailed list of parameters available for trending.

Inthissection  Thefollowing topics are covered in this section.

Topic See Page
Trend Display 7-18
Trend Setup 7-19
7-17
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Trend D|Sp|ay _

Trend Display

What is A trend consists of the timed and threshold waveforms for the parameter on display.
displayed on a
trend? Users have the option to enable/disable atrend or plot display, wherein display area

will resize according to the number of plots enabled for display. In addition, users have
the option to enable/disable channelsto trend in a select parameter. Each parameter can
have one or multiple channels to plot.

The trend screen also features a Zoom box, wherein users can expand or narrow the
size of azoomed areaviatouch and drag. The zoom feature allows usersto view trend
coordinates of min, max and avg valuesin greater detail.

Sampletrend Sampl e screens below feature the same Voltage RM S parameter.

screens
Example 1 - One Parameter, Multiple Channels plot: Voltage RM S parameter with
enabled channels A (inred), B (in yellow), and C (in blue). The plot below has been
zoomed in three times.
[ - Q ’_ .@.;2 n I | Param T
MARK443
Example 2 - One Parameter, One Channel plot: Voltage RM S parameter with enabled
channel C (in blue). The plot below has been zoomed in five times.
threshold values -
(Hi limit, Low limit) [ trend of max values
e ~\ trend of avg values
—_—
trigger parameter,
trigger channel ' | trend of min values
14.4 ‘
time and date When p1a:3a:90:775 - 14:39::9:1?5. JUH 16 @31 1 MINGSDI .
event was captured o oy it sl
MARK444
7-18

1.888.610.7664 W www.calcert.com sales@calcert.com



Trend Setup

Trend settings

CH 7/ View Event Data

Follow these steps to view data trends. The same procedure applies even when you
select different journal categories to plot.

Action...

Result...

STEP 1: From the Home screen,
press Trend.

 The default number of plots
displayed in the trend screen is
two. Press Param to show the
current parameters and
channels displayed on screen.
Proceed to Step 2.

* Press the M agnify button to
use the zoom features and to
view plot coordinates in detail.

* Press Exit to quit and return to
Home screen.

375
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|
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E EC

Param Exit
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STEP 2: Individua plot numbers
appear on the left hand section of
the screen. Users have the option
to change and/or add parameters/
channelsto display.

 Pressthe parameter field that
you want to change.

For example: Pressto change
Plot #2 - Parameter 1. Proceed
to Step 3 on page 7-20.

» Press OK to accept changes
and view plot display.

 Press Cancel to ignore
parameter/channel changesand
return to the screen containing

the original plot.

158,

1=5.4

1z@.

0.8

a8

5| Plot #3:

5| Plot 1

-~

Plot #1:

Plot #2:

Param 2

oK -
it

Cancel
| —

Farant

T
o —
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Trend Setup, continued

Trend settings
(continued)

7-20
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Action...

Result...

STEP 3: The Journal Categories
alow usersto select parameters/
channelsto trend for display.

* Pressthe Disable button to
clear the parameter display in
Plot #2 (from Examplein Step
2). Proceed to Step 4.

» Usershavethe option to choose
ajournal category from which
to select parameters/channelsto
plot.

For Sandard List - RMS
parameters, see RMS Settings
on page 7-21.

 Press Cancel to ignore changes
and return to the previous
screen.

Journal Categories

Standard List
Distortion
User Spec’d Freq.
Unbalance
Advanced
Power

Disable

Advanced
Demand
Advanced
Energy

Advanced
Harmonics

3

Cancel

MARK433

STEP 4: Parameter/channels on
Plot #2 were disabled.

* Press OK to accept changes
and view new plot display. The
plot areawill resize according
to the plot numbers enabled for
display. (Whereas the original
plotin Step 1 shows Plot #1
and Plot #2 on display, the
screen auto-adjusts when
parametersin Plot #2 were
disabled.)

 Press Cancel to ignore
parameter/channel changes and
return to the screen containing
the original plot.
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I CH 7/ View Event Data

RM S settings PX5 provides setup options to measure rms data per cycle or per second.

The RMSVoltage and RM S Current parameters are avail able under Journal Categories
- Standard List.

S Basicy l:nmpuled\<Power\<Demand\<Energg % Harmn % Flicker *,

R —
RHS Yoltage
—
RHMS Current
g
Frequency
Back Cancel
MARK436
A 4

R ==

P e F
A ec [
A ca P

E Cuclic RH% E 1-%ac RHM%
llﬁack DK Cancel |
Back cancel
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CyclicRM S: RM S values are computed over 1 power frequency cycle (16.67 msec @
60 Hz) in /2 cycle steps (every 8.33 msec). The min/max/avg of these cyclic values
are continually updated and saved every user-programmed journal interval (see Chapter
6 Advanced Setup Options - Journal Interval for Timed Readings on page 6-21).

1-Sec RM S: Similar to cyclic rms, except that each rms value is computed over 1
second’sworth of data points (which is 1/60th of a second @ 60 Hz), rather than over 1
cycle.

NOTE: Datafor Cyclic or 1-Sec sampling rates apply only to rms parameters.

7-21
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Overview

Report types

View Reports
options

In this chapter

1.888.610.7664

CHAPTER 8

Reports

Users have the option to view QOS compliance reports in two ways. via EN50160 or
Status. Each report has their own method of presenting compliance data. Each also
differs on the length of evaluation period to monitor compliance. From the Home
screen, press Reports.

Power ¥ 1811 Dec 27 B4

MOMITORING STATUS: oM
START TIME: 15754, Dec 27 04

CIRCUIT TYFE: 2 Fhaze Wde .
HEMORY CARD: SE00 ME Freo E3 "Iy B3
FILEMAME: Fower HElorer Site \‘L‘-
EWEHTS SAWVED: ]

JOURHALS LOGEED: 1

2 II@ | ( A,
I | A
/ L_ _JI 1r iF _,.'I L@

ENS0160 “Status Phasor

Y .,
" 1 '] —~ ]
L W w7 &2
Trend Events Reports Preferences
STOP

MARK491h

EN50160 displays statistical reports on QOS compliance. Statistical datais calculated
on the required parameters specified in EN50160 over aone week interval to produce a
PASS/FAIL decision of compliance. The standard monitoring period is one complete
week, beginning Sunday 00:00 (midnight). Monitoring periods of 1ess than one week
will render an evaluation status that is Incomplete and compliance marked as
Undetermined. Press EN50160 to access the EN50160 statistical reports.

Status displays meter data (or event count) in a 2x2, 3x3, or 4x4 matrix. The
annunciator panel isalso color coded to indicate whether the parameter iswithin limits.
The elements of the matrix are linked to the journal plot screen.

This chapter covers the following topics.

Section Topic See Page
A EN50160 8-2
B Status Report in Annunciator Panel 8-16
8-1
W www.calcert.com sales@calcert.com



Overview

Overview

What is
EN50160?

EN50160
monitoring
mode

In this section

8-2
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Section A
EN50160

EN50160 is a European standard that stipulates the voltage characteristics that can be
expected in public distribution networks. The QOS functionality is equipped with
monitoring and setup protocols to meet the measurements required for EN50160
monitoring. EN50160 specifies that various parameters must be within a specified
percentage for 95% of the standard one week monitoring period.

EN50160 will be able to display data when the instrument has been configured to
monitor EN50160 Power Quality. Refer to Chapter 5 Start Menu - Section B Wizard
Setup - Monitoring Mode on page 5-18 for the procedure on how to turn EN50160

Power Quality monitoring on.

The following topics are covered in this section.

Topic See Page
EN50160 Measurement Parameters 8-3
EN50160 Compliance Limits 85
Compliance Statistical Bar Chart 8-8
Compliance History 8-11
Event Statistics 8-13
Min/Max Table for Power Frequency and RM S Voltage 8-15

Wy www.calcert.com
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I CH 8/ Reports

EN50160 Measurement Parameters

EN50160 Statistical datais calculated based on the parameters required by EN50160 for
parameters determining QOS compliance. The PX5 displays the parametersin the form of a
Compliance Statistical Bar Chart. From the Reports screen, press EN50160.

Compliance 3tatistics 13:20:11. Jul 10 02
Fower Freguencd

SUpplY W Yariations

Flickz2r

Supfply Y. Unbalance

Harmonic Woltoas

InterHarmonic Yoltoge

Mains Sianalling

Wt OSER 93 9daR A5R BER ST SR oW

| Wistory | DISDIP  Min/Max Exit

MARK47

The bar chart indicates the percentage of the intervals passing the specified compliance
criteria. The color of the bar indicates the compliance status. A green bar indicates that
the parameter is within compliance. A red bar indicates that the parameter does not
comply with EN50160 Standard. See below for the description of each measurement
parameter. For the QOS compliance limit values of EN50160 parameters, refer to the
table of Compliance Limits on page 8-5.

Power Frequency: In case of afault operation, parts of an interconnected system may
become isolated. Compliance will be assessed over an observation period of one week,
by a statistical analysis carried out over the sequence of 10 seconds measurement.
Frequency isrepresented by asingle value and asingle bar. The bar isahyperlink to the
Power Frequency Graph (see page 8-8).

Supply Voltage Variations: Under normal operating conditions, load changes cause
variations of the 10 minute average supply voltage. Generally thisis compensated by
automatic voltage regulation within a period of afew tenths of seconds. Supply Voltage
Variations display a cluster of bars, one for each phase. The color of each bar indicates
the compliance status for its phase. A green bar indicates that the parameter iswithin
compliance. A red bar indicates the parameter does not comply with EN50160.

Flicker: Typical rapid voltage changes or flicker do not exceed a magnitude of +5% or
-5% of the nominal or declared voltage. This limitation is possible because connection
of loads capable of creating rapid voltage changesis usually subjected to regulations.
However under certain conditions, higher values of up to 10% may occur. These higher
values can occur for instance in areas where high power motor equipment (blower,

Continued on next page

8-3
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EN50160 Measurement Parameters, continued L

EN50160 pumps, compressors, etc.) isused. Flickersdisplay acluster of bars, onefor each phase.
parameters The color of each bar indicates the compliance status for each phase. A green bar
(continued) indicates that the parameter iswithin compliance. A red bar indicates that the parameter

does not comply with EN50160.

Supply Voltage Unbalance: The unbalance of athree phase supply voltage consists of a
loss of symmetry of the phase voltage vectors (magnitude and/or angle), created mainly
by unbalanced load. Compliance is verified when 95% of the sequence of valid 10
minute values are within the specified tolerance of normally 2% (in single phase/two
phase supplies 3%). Supply Voltage Unbalance is represented by asingle value and a
single bar. The color of the bar indicates the compliance status for each phase. A green
bar indicates that the parameter iswithin compliance. A red bar indicates that the
parameter does not comply with EN50160.

Harmonic Voltage: Harmonic displays a cluster of bars, one for each phase. The color
of each bar indicates the compliance status that is calculated by adding the status of
Total Harmonic Distortion (THD) and Harmonics 2 thru 25. The bars for Harmonic
Voltage is a hyperlink to the Harmonic graph (see page 8-8).

Interharmonic Voltage: Interharmonic displays a cluster of bars, one for each phase.
The color of each bar indicates the compliance status that is calculated by adding the
status of Total Interharmonic Distortion (T1D) and Interharmonics 2 thru 25. The bars
for Interharmonic Voltage is a hyperlink to the Interharmonic graph (see page 8-8).

Mains Signalling: Mains Signalling is represented by a single value and a single bar.
The color of the bar indicates compliance status that is calculated by adding the status
of each of the defined frequencies (a maximum of five) for its phase. Users can specify
the signalling frequency values under Advanced Options (see Chapter 6 Advanced
Setup Options - EN50160 Power Quality on pages 6-20 to 6-21). A green bar indicates
that the parameter is within compliance. A red bar indicates that the parameter does not
comply with EN50160.

8-4
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EN50160 Compliance Limits

Compliance
limits

1.888.610.7664

CH 8/ Reports

The table below indicates the limit numbers or range of values required for each

parameter to pass QOS compliance and satisfy EN50160 standard.

Parameter

Limitsfor QOS Compliance to Pass

Un = Low Voltage (LV) Supply nominal voltage, upper limit 1kV
Uc = Medium Voltage (MV) Supply Characteristics - declared voltage, range 1kV to 35kV

Power frequency with
synchronous connection to an
interconnected system

Mean value over 10 seconds
» +1% during 95% of one week
» +4% during 100% of one week

Power frequency with no
synchronous connection to an
interconnected system

Mean value over 10 seconds
» 2% during 95% of one week
e +15% during 100% of one week

Magnitude of the supply voltage
(In low voltage systems, declared
and nominal voltage are equal)

Mean rms over 10 minutes
e +10% of Un or Uc during 95% of one week
e +10% to 15% of Un during 100% of one week

Supply voltage variations (Under
normal operating conditions,
excluding situations arising from
faults or voltage interruptions)

Mean rms over 10 minutes
e 0% of Un or Uc during 95% of one week
» £10% to 15% of Un during 100% of one week

Flicker

Pit < 1 for 95% of thetime
Also 5% normal, 10% infrequent for LV, 4 &6 for
MV

Supply voltage dips

No criteria specified, just reported in DISDIP
table

Short interruptions of the supply
voltage

<1 second for 70% of the short interruptions

Temporary power-frequency
overvoltage between live
conductors and earth

1.5kV for LV
170% for solid or impedance earth,
200% unearthed of resonate earth

Transient overvoltages between
live conductors and earth

Short duration surges. <1 us
Medium duration surges. >1 to <100 us
Long duration surges. >100 us

Supply voltage unbalance
(Under normal operating
conditions)

10 minute mean rms values of the negative phase
sequence component/pasitive phase sequence
component

e <2% during 95% each period of one week

Wy www.calcert.com

Continued on next page
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EN50160 Compliance Limits, continued I

Compliance The table below indicates the limit numbers or range of values required for each
limits parameter to pass QOS compliance and satisfy EN50160 standard.
(continued)

Par ameter Limitsfor QOS Complianceto Pass

Un = Low Voltage (LV) Supply nominal voltage, upper limit 1kV
Uc = Medium Voltage (MV) Supply Characteristics - declared voltage, range 1kV to 35kV

Harmonic voltage 10 minute mean rms values
(Under normal operating Individual Harmonic voltage up to the 25th shall
conditions) be < the value of Un given under Harmonic
Compliance Limits (see table below) during 95%
of one week
* <8% THD (THD up to the 40th) < 8
Interharmonic voltage Individual Interharmonic voltage up to the 24th-

25th shall be < the value of Un given under
Interharmonic Compliance Limits (seetable on
page 8-8) during 95% of one week

* <8% TID (TID up to the 39th/40th)

Mains signalling voltageonthe | 3 second mean of signal voltages compared

supply voltage against the Meister curve
Harmonic The genera approach of EN50160 isto express all voltage characteristics by reference
compliancelimit to the nominal voltage or declared voltage, as appropriate. The table below indicates
values the Harmonic Compliance Limit valuesin relation to the nominal voltage.
Har monic Number Limit
DC
2 2.0%
3 5.0%
4 1.0%
5 6.0%
6 thru 24 (all even nos.) 0.5%
7 5.0%
9 1.5%
1 3.5%
13 3.0%
15 0.5%
17 2.0%
19 1.5%
21 0.5%
23 1.5%
25 1.5%

Continued on next page
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I CH 8/ Reports

Interharmonic  The general approach of EN50160 isto express all voltage characteristics by reference
compliancelimit to the nominal voltage or declared voltage, as appropriate. The table below indicates

values the Interharmonic Compliance Limit valuesin relation to the nominal voltage.
I nterharmonic Group Number Limit
DC-1 5.0%
1-2 4.8%
2-3 4.6%
34 4.4%
4-5 4.2%
5-6 4.0%
6-7 3.8%
7-8 3.6%
8-9 3.4%
9-10 3.2%
10-11 3.0%
11-12 2.8%
12-13 2.6%
13-14 2.4%
14-15 2.2%
15-16 2.0%
16-17 1.8%
17-18 1.6%
18-19 1.4%
19-20 1.2%
All other groups 1.0%

8-7
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Compliance Statistical Bar Chart

Compliance Statistical Bar Chart

Chart
description

View
Compliance
Statistics bar
chart

8-8
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The Compliance Statistical bar chart displays the seven parameters that are required for
determining QOS compliance. See pages 8-3 to 8-4 for the description of each of the
EN50160 parameters. The bar chart indicates the percentage of the interval passing the
specified compliance criteria. The color of the bar indicates compliance status. Select
barsin the chart i.e. Power Freguency, Harmonic Voltage, and Interharmonic Voltage
will further display component details when pressed.

Follow these steps to access the EN50160 Compliance Statistical Bar Chart.

Action...

Result...

STEP 1: From the Home screen,
press Reports. Press EN50160 to
display the EN50160 statistical
reports.

The Compliance Statistics bar
chart displays the parameters
required for determining
compliance. A green bar indicates
that the parameter is within
compliance. A red bar indicates
that the parameter does not
comply with EN50160.

Select barswill show component
detail when pressed.

* Pressthe Power Frequency
bar to view the Power
Freguency Graph. Proceed to
Step 2 on page 8-9.

 Pressthe Harmonic Voltage
bar to view the Harmonic
Graph. Proceed to Step 3 on

page 8-9.

* Pressthe Interharmonic
Voltage bar to view the
Interharmonic Graph. Proceed
to Step 4 on page 8-10.

» PressHistory to view the
Compliance History table. Go

to page 8-11.

Compliance Statistics
Fowar Fragquanoy

Sufpfld W Mariations

Flicker

Supply W Unbalancs

Harmonic Yaltase

InterHarmonic Yoltage

HMainz Sianalling

Bl REE BEY A4E A5Y 9EX 3T &M BE

i History r[ DIsDIp r[ Min/Mim1

15:30:11. Jul 10 03

Exit
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View
Compliance
Satistics bar
chart
(continued)

1.888.610.7664

CH 8/ Reports

Action...

Result...

STEP 1 (continued):

* Press DI SDIP to view the
Event Statistics. Go to page
8-13.

e PressMin/Max to view the
min/max values for Power
Frequency and RM S Voltage.
Go to page 8-15.

* Press Exit to quit and return to
Home screen.

STEP 2: The Power Frequency
parameter has two ranges
considered for compliance. This
graph displays the status of
parameter with respect to each
range. The bar chart indicates the
percentage of intervals passing
the specified compliance.

» Press Exit to return to the
Compliance Statistical bar
chart.

Power Frequency

HINFANGEZ

HINFANGET

16:01:12, Jul 10 03

b azd EE EE a5y L T =T
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STEP 3: The Harmonic graph
displays the status of each of the
individual harmonics and THD
for each phase. The bar chart
indicates the percentage of
intervals passing the specified
compliance.

* Press Prev/Next to display
Harmonic bars from 1st to
25th.

» Press Exit to return to the
Compliance Statistical bar
chart.

Harmonic Yoltage

16:01:12, Jul 10 03
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Compliance Statistical Bar Chart, continued

View Compliance
Satistics bar
chart
(continued)

NOTE

8-10
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Action...

Result...

STEP 4: The Interharmonic graph
displays the status of each
individual Interharmonic and TID
for each phase. The bar chart
indicates the percentage of
intervals passing the specified
compliance.

* Press Prev/Next to display
I nterharmonic bars from 1st to
25th.

* Press Exit to return to the
Compliance Statistical bar
chart.

InterHarmonic Yoltage

16:01:12, Jul 10 03

IHia
IH3
IHZ
HT
IHE
IH5
IH4
IH=
IHE
IHi

TID
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Exit
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Many instruments used for harmonic measurements of power supply systems express
their output with reference to the fundamental component of the voltage, especially

those indicating the THD factor.

Harmonic and Interharmonic values are specified only up to order 25 (EN50160 limit),
for the practical reason that for higher orders, the values are generally so small asto be
impractical to measure. Another reason is because of the difficulty of giving values

which would be relevant to al networks.

Wy www.calcert.com
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I CH 8/ Reports

Compliance History

QOS Status EN50160 provides ahistorical summary of the QOS compliance eval uations made. The

Summary standard monitoring period is one week, usually beginning Sunday at 00:00 (midnight).
Any compliance evaluation performed in less than one week will receive an Evaluation
Status marked as Incomplete, and Compliance marked as Undetermined. For
completed monitoring periods, Compliance status may either be PASS or FAIL if all of
the specified parametersiswithin limits for 95% or more of the monitoring time period.
A PASS or FAIL status is hyperlinked to the Compliance Statistical Bar Chart.

Compliance Compliance History displays a table that summarizes the QOS eval uation status. From
History table the EN50160 screen on page 8-3, press History. The Compliance History table will
appear as shown below.

Compliance History

Evaluation Ewaluation RM% Event Tran. Event
Status Period Compliance Count Count

6. /B5.-63
Complete | 120081 Pass 8 @

G5 2063 .
Complete | 1opmp |F a1

| Prey | HMemt Exit

MARK472

.
scroll through previous/  PASS (green) or FAIL (red) status is linked to
next items in the list the Compliance Statistical Bar Chart (p. 8-8)

Evaluation Status: The EN50160-specified compliance evaluation period is a 7-day
(one week) period. The evaluation status is Complete if monitoring is done within one
full week, or Incomplete if monitoring is done in less than one week. An evaluation
status is Incompl ete under the following scenarios:

* It isthe current evaluation period and it has simply not completed.

* Itisaprevious evaluation period but not enough data samples were included in the
statistical analysis. This may be due to the following reasons. data was not collected
or too many samples were tagged as unusable due to rms variations.

Continued on next page
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Compliance History, continued I

Compliance Evaluation Period: Displaysthe date and time of the beginning of the eval uation period.
History table Each evaluation period is independent of each other. The default length of evaluation
(continued) period is a 7-day week period by which the unit calculates information in strict

compliance with the EN50160 standard.

Compliance: Displays a PASS (green) or FAIL (red) mark if evaluation is done for a
complete 7-day week period. Compliance displays an Undetermined (black) mark for
incomplete periods. A PASS or FAIL compliance status is hyperlinked to the
Compliance Statistical Bar Chart that shows the seven parameters required for
determining compliance. See Compliance Statistical Bar Chart on page 8-8.

RMS Event Count: Details of rms variation event count are shown in the EN50160
DISDIP table on page 8-13.

Transient Event Count: The complete table for Transient Overvoltages appearsin the
EN50160 DISDIP table on page 8-14.

8-12
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I CH 8/ Reports

Event Satistics

EN50160 The EN50160 DISDIP (distribution of dips) table is based upon the event statistics

DISDIP calculated by EN50160. It includes the UNIPEDE DISDIP Statistics and the table for
Transient Overvoltages. UNIPEDE DISDIP datais collected and saved on aweekly
basis with the counts reset as the final save occurs. If additional datais detected for an
evaluation period after that period has been saved, that internal datais retrieved and

updated.
UNIPEDE RM S variations shown in the UNIPEDE DISDIP tableis afiltered version of the Event
DISDIP list. The DISDIP table includes those events of rms variation type (sags, swells, and

Satisticstable  jnterruptions). From the Compliance Statistics bar chart screen on page 8-3, press
DISDIP. The UNIPEDE DISDIP Statistics table will appear as shown below.

UHIPEDE DISDIP Statistics 15:49:11, Jul 10 03
] DURATION
DEFTH @ PHcec | sec | sec | sec | sec | sec | mim | min
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DIFS

@ [ @ @ @ @ @ @ @ @
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| | 1] [

| Page 1 | Page 2 | Page 3 Exit
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Display table for Transient Display DISDIP 3D
Overvoltage (p. 8-14) Graph (p. 8-14)

RM S Event Count: The table shows rmsvariations of specified range of magnitude and
duration, also called bins. For example, an rms variation with a magnitude of 80-90%
of nominal and 1-5 cyclesin duration is one bin, whereas 80-90% and 10-30 cyclesis
another, 70-80% and 10-30 cyclesis another, and so on. Each time that the
characteristics of an rms variation match the criteria of the bin, the counter is
incremented. RM S phenomena are typically found in bin groupings such as:

» DIPS - classified in 5 Magnitudes x 8 Durations
* Interruptions - classified in 1 Magnitude x 8 Durations
» Temporary Overvoltages - classified in 5 Magnitudes x 8 Durations

Continued on next page
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Event Statistics, continued

UNIPEDE
DISDIP
Satistics table
(continued)

8-14
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The DISDIP table also includes those events of Transient type. Scroll down the next
page of the UNIPEDE DISDIP Statistics table to display datafor Transient

Overvoltage as shown below.

Transient Owervoltage

Counts

1168

126

126 146 5]

146 166 5]

166 26 5]

2688 5]

i Page 1 r[ Page 2 1I[ Page 3 ) Exit
MARK474

Display table for RMS Display DISDIP 3D
Events (p. 8-13) graph (see below)

Transient Event Count: Transient phenomena are typically found in bin groupings such

as:

» Transient Overvoltage - classified in 5 Magnitudes x 1 Count

The EN50160 DISDIP 3D Graph is an object representation of the table for rms
variations found in page 8-13. The graph offers a quick and visual way to see what
category most of the rms disturbances fall into, whether as Dips, Interruptions, or

Temporary Overvoltages.

[sec)

UHIPEDE DISDIP Statistics

i Page

2 r[ Page 3

153:35:11, Jul 10 D2

Exit

Display table for RMS  Display table for Transient
Overvoltage (see above)

Events (p. 8-13)

il
MARK475
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Min/Max Table for Power Frequency and RMS Voltage

Min/Max table
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CH 8/ Reports

Hin Max
Power Frequency EEX CEXE]
— ¥ Unbalance [5§2-51) Jun £2 04 Jur 22 04
15000 15000
HMaanitude of Supply o.8E Az0.ET
Yoltage — Yrms Jum 22 04 Jur 22 04
1E:20:00 1E:20:00
Max Yalues Phase A Phase B Phase C
Rapid Yrms 120,27 058 1E0.EE
Change Jun Z3 04 Jun Z3 04 Jun 23 04
15000 15000 15000
: 0,00 0,00 0,00
Flicker (plt} [Jorn == 04 Jun == o4 Jun 2= 04
1E:20:00 1E:20:00 1E:20:00
— ey, —
Prev Hext Exit
) | )
MARK476
Harmonic # Phase A Phase B Phase C
TED 0.5% 0.05
THD Ton £5 04 Ton £5 04 Ton £5 04
16:30:00 1E:20:00 16:30:00
155 0,00 0,00
E Jun 25 04 Jun 25 04 Jun 25 09
15:S0:00 152000 15:20:00
130 o o0
3 Jun 22 0q Jun 22 0q Jun 22 049
1E:S0:00 152000 1E:30:00
124 0,00 0,00
4 un 2= o4 un 2= o4 Jun 25 04
1E:20:00 1E:20:00 1E:20:00
1,40 0,00 0.0
5 Jun 25 04 Jun 25 04 Jun 25 09
152000 152000 15:30:00
—
Prev Hext Exit
N 1
MARK477

v
press to show Harmonic
values up to order no. 25

The Min/Max table displays the minimum and maximum values for Power Frequency
and RM S Voltage along with the time and date of occurrence. Maximum phase values
of Rapid Voltage Change, Flicker, Supply Voltage Unbalance, and Harmonic are also

displayed along with time and date of occurrence.

From the Compliance Statistics bar chart screen on page 8-8, press Min/Max. The Min/
Max table will appear as shown below.

Wy www.calcert.com
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Overview L

Section B
Status Report in Annunciator Panel

Overview

Annunciator Status summary for three report types - Standard PQ, EN50160, and Mator Quality -

panel can be displayed via the annunciator panel. Real time data, event count, or user-
specified calculated datais available in the matrix display of the annunciator panel.
When monitoring is on, the annunciator panel displaysthe status of a parameter using a
color scheme. Journal data and events can be directly viewed from the annunciator
panel.

For example:
From the Reports screen, press Status. The annunciator panel will display Standard PQ

preset parameters by default (shown below).

RM5 Yoltage RM: Current Frequency

.8
-85 | w«60. 6O
B

Transient

Active Power

Yoltage THD
n B.
8.
B.
B.118

DOptions Ezxit

MARK600

NOTE: Where applicable, the values reported within a parameter in the annunciator
panel refer to measurements on channels A, B, C, and D respectively. The measurement
valuesfor each channel are updated approximately once per second while monitoringis
on.

Inthissection  Thefollowing topics are covered in this section.

Topic See Page
Panel Setup Options 8-17
Panel Operation 8-19

8-16
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CH 8/ Reports

Panel Setup Options

Setup options

1.888.610.7664

Press Options to select the Preset parameters and/or Panel Size to display.

Presets provide a set of default parameters that will be displayed in the annunciator
panel. The screen matrix size can aso be customized (Small, Medium or Large)
according to user application.

The sample screens below show preset parameters for Motor Quality setup.

RHM5 Current

¥ RM: Imbalance

Preset: Motor Huality

™
Load Presat

Panel Size:

[
[~ Small (4xh
[ 1
[ Hedium (3233

Yoltage THO Elas——

E Large (2x2)

114 Cancel
IDDtinns i Exit !

MARK602

RM: Current

¥ RM: Imbalance

Select Preset:
[ — ]

E standard PQ
i |
E EN50160
(r—
4

Motor Quality

Yoltage THO

tive Sequen..

I. 285

T
oK Cancel )
l]ptinns" Exit A

MARK603

The following are the three different presets available:

Standard PQ uses the standard power quality parameters based on |EEE 1159 PQ
standard. Thisincludes basic power parameters such as volts, amps, watts, event
counters, THD, and flicker.

EN50160 displays parameters as specified by the EN50160 standard.

Motor Quality displays parameters that affect the operation of motors.

8-17
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Panel Setup Options, continued I

Preset The table below shows the default parameters on display in the annunciator panel. Note
parameters however that you can edit and change the parameter settings using the Edit Panel
function described on page 8-22.

Setup Parameters
Standard | RMS Voltage RMS Current Frequency
PQ Sag Swell Transient
Pst Voltage THD Active Power
EN50160 | RMS Voltage Frequency V RMS Imbalance
Sag Swell Transient
Pst Voltage THD Current THD
Motor | RMSVoltage RMS Current V RMS Imbalance
Quality | True Power Factor | Horsepower Derating Factor
Voltage THD Fund | Current THD Fund | Negative Sequence
Current

8-18

1.888.610.7664 W www.calcert.com sales@calcert.com



I CH 8/ Reports

Panel Operation

Annunciator The annunciator panel displays metered data for the selected parameter. The metered

panel color datais updated once per second. Thisis the same data that appears in the meter screen,

scheme and used in calculating journals. If the selected parameter is not journalled, the rms
event or transient event count can be selected to appear in the panel instead of
journalled data.

Disabled parameters appear in gray. A panel is considered disabled if none of the limits
were Set.

Enabled parameters, on the other hand, are color-coded. A panel is active while the
instrument is monitoring or by loading a previously saved file from the data card. An
active panel can have two or three states (Normal, Moderate, or Severe). When
monitoring, parameters that are within limits are shown in green (indicates Normal
state). Those that are moderately out of limits, exceeding Low or High threshold limits,
are shown in yellow (indicates Moderate state). Parameters that are extremely out of
limits, exceeding Very Low or Low threshold limits, are shown in blinking red
(indicates Severe state).

Annunciator Users may choose to plot a parameter since the panel islinked to the plot screen.
panel links Simply select the parameter if you want to view it in detail. Use View Graph to display
the parameter plot and use View Limitsto view the parameter threshold values.

The properties of apanel can aso be customized. Use Edit Panel to enable/disable
channelsto plot.

The next pages show how to view a parameter in detail using the annunciator panel.
The same procedure applies even when you select different journal categoriesto plot.

8-19
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Panel Operation, continued

Parameter data The following procedure describes how to view parameter details in the annunciator

plot

8-20
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panel.

Action...

Result...

STEP 1: From the Home screen
press Reports. Select Status to
display the summary report via
the annunciator panel.

FOR EXAMPLE:

The summary report type
described hereisfor Motor
Quality setup. Click onV RMS
Imbalance to view the parameter
in detail .Proceed to Step 2

RHM5 Yoltage RHMS Current ¥ RM%: Imbalance
n 3887
s 30._87
c 38.87

True Power Fack| Horsepower Derating Factor
n 4 _BY76
5 41589
c 4158

Yoltage THD (Fu.. | Current THD (Fu.. | Hegative Sequen.
A B. n B.B52
B @. 5 B. 851 | t«@.285

c B. c B.B852
Options Exit

MARK608

STEP 2: Pressto select the
parameter that you want to view
in detail.

» PressView Graph to display
the dataplot for V RMS
Imbalance. Proceed to page 8-
21.

» PressView Limitsto display
the threshold val ues crossed.
Proceed to page 8-22.

* Press Edit Panel to display the
tab function where you can
disable/enable parameters/
channelsto plot. Proceed to
page 8-22.

RHM5 Yoltage RM5 Current ¥ RM: Imbalance

n 30.87 n B

Horsepower

True Power Yiew Graph ing Factor

Wiew Limits

Yoltage THO Edit Panel tive Sequen..

| . 285

MARK609

NOTE: An activity indicator periodically appears
in the middle of the screen signifying that data
monitoring is on and the unit is actively
characterizing events and searching database.

Continued on next page
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I CH 8/ Reports

Parameter data
plot (continued)

Action... Result...
FOR EXAMPLE:
Once View Graph is selected, e

coordinatesfor V RMS
Imbalance event aredisplayedon | |+
screen.
NOTE: Imbalance is the rms
deviation calculation per channel
if the instrument isin Standard

5.E50

PQ Mode. It will display the T .
ANSI definition of unbalancefor | |- L __ £ & & 2
channels A, B and C if the e —
selected monitoring modeisother | ke Sl
than EN50160. When monitoring il MARKGLD
under EN50160 mode, Imbalance :
will beasimplevalueasper IEC | |f Param 1 Param 2 )
definition, defined as the sum of Plot al: | ¥ Unbal
negative sequencing components i=. e
divided by the sum of positive Plot #2:
seguencing components (similar .
to meter readings under Meter
I\/Iode)_ Plot 1#3:
* Press the Magnify button to Plot #d:
use the zoom features and to ° P
view plot coordinates in detail. o l%mLfLﬂt_n

MARK611
* Press Param to show the

trigger parameter and channel/s
displayed on screen.

* Press Exit to return to the
Status screen.

Continued on next page
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Panel Operation, continued

Parameter data
plot (continued)

8-22
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Action...

Result...

Once View Limitsis selected,
threshold values crossed that
cause the V RM S Imbalance
event are displayed on screen.

¥ RMS Imnbalance Lirnits

RM: Current ¥ RM: Imbalance

¥-Hiah High Low Y-Low
A . Eaa 1. 888
E 2. Baa 1.868
C 2. Baa 1.868
Yolta
A E Max
B E
(TT— —
c E 1.4 Cancel
Options Exit
MARK612

Once Edit pand is selected, the
window where you can select
Metered Data journal categories
to plot is displayed.

You can also view the trend plot
for sag, swell, and transient by
pressing the Status button.

Yoltage THO

™
Hetered Data

TR
Status (5ag, Swell etcl

RHM5 Current
n 36887

This Tab will Dislay:

¥ RM: Imbalance

n B

Options Exit

MARK613
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CHAPTER 9

Downloading Events

Overview

Inthischapter  The PX5 allows users to download, archive and view event datain a computer. This
section discusses the external communications device and software applications
necessary to transfer and store PX5 data files to a computer.

Topic See Page
External Communication Interface 9-2
Connection Setup via RS232 9-3
Connection Setup viaUSB 9-4
Connection Setup via Ethernet 9-5
Connection Setup viaModem 9-6
Downloading Events via NodeL ink® 9-10
Viewing Events via DranView® 9-11
DranView® with HASP 9-12

9-1
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External Communication Interface L

External Communication Interface

| solated To download events from the PX5 through the optical port, you must have the
Communications following: a personal computer or laptop with Windows® operating system with either
Module RS232 serial port or network adapter, NodeLink®, and the appropriate | solated

Communications Module assembly as described below.
The Isolated Communications Module assembly consists of two parts:

1. A fiber optic cable (P/N 900406) which connects the PX5 optical serial port to the
communication module;

2. The PX5 communication module which is available in three types:
¢ a9-pin RS232 Communication Module (P/N COMM-RS232)
* aUSB Communication Module (F/N COMM-OUA)
« an Ethernet Communication Module (F/N COMM-OEA)

The PX5 communication modules are optically isolated devices using infrared light to
transfer text and graphics to a computer running NodelL inke. These modules are
designed to connect the PX5 optical seria port to the appropriate interface - either a
standard RS232 serial port connector, USB adapter, or Ethernet adapter.

With NodeLinke® you will be able to download data, upload or download instrument
setups, or view real time meter data from the PX5. The downloaded data can be viewed
using the DranView® application.

Each adapter interface is supported using the computer’s standard serial ports.

9-2
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] CH 9/ Downloading Events

Connection The following procedure and diagram describe how to connect the PX5 to a computer

setup viaRS232  via RS232. Once the physical connection is done, see Chapter 4 Instrument Settings -
Communications on page 4-10 for instructions on how to enable the PX5 settings to
communicate with external devices.

1. Connect one end of the fiber optic cable (P/N 900406) into the Fiber Optic Serial
Data Port located on the left side pand of the PX5.

2. Connect the other end of the fiber optic cable into the Fiber Optic Port on the plastic
housing of the 9-pin/RS232 Communication Module (P/N COMM-RS232).

3. Connect the 9-pin RS232 connector to any available serial COM port on your
compulter.

NOTE: If the RS232 COM port on your computer supplies voltage power, the battery
charger/UPS for DC power input is not required. Otherwise, COMM-RS232 requires
that an external power source be connected. For external power supply, use the optional
accessory Battery Charger/UPS (P/N XBC-PX5) available from Dranetz-BMI.
Connect the DC plug from the battery charger/UPS to the 12V, 3W max input jack on
the RS232 adapter. Configure the AC power plug of the battery charger by dliding the
proper plug supplied (US, Euro, UK or Australia) and locking it into place. Connect the
AC power plug of the battery charger to the proper power source 120V AC for UStype
plug or 230V AC for Euro, UK or Australiatype plug.

4. Refer to the NodeLink® User’s Guide (P/N UG-NODEL INK) for instructions on
how to set up a NodeLink site.

DC POWER INPUT

FIBER OPTIC CABLE

=[Ol 10]

€
Az
\
|
RS232 PLUG ! o
:
RS232 - FIBER OPTIC £
ADAPTER
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External Communication Interface, continued

Connection

The following procedure and diagram describe how to connect the PX5 to a computer

setup viaUSB  viaUSB. Once the physical connection is done, see Chapter 4 Instrument Settings -
Communications on page 4-10 for instructions on how to enable the PX5 settings to

communicate with external devices.

1. Connect one end of the fiber optic cable (P/N 900406) into the Fiber Optic Serial

Data Port located on the left side pand of the PX5.

2. Connect the other end of the fiber optic cable into the Fiber Optic Port on the plastic
housing of the 9-pin/RS232 Communication Module (P/N COMM-RS232).

3. Connect the 9-pin RS232 connector to the USB to RS232 Serial Adapter.

4, Install the software on the compact disc that came with your USB to RS232 Seria
Adapter. Thiswill create avirtual COM port on your computer at the next available

serial port.

5. Connect the USB cable from a USB port on your computer to the USB socket of the

RS232 Serial Adapter.

6. Check the Device Manager in the Windows® control panel to identify the new COM
port number created by the USB - RS232 Serial device. Use this COM number to

connect the PX5 with NodeL inke.

7. Refer to the NodeLink® User’s Guide (P/N UG-NODELINK) for instructions on

how to set up a NodeLink site.

DRANETZ|

RS232 - FIBER OPTIC
ADAPTER

USB PORT -

USB TO RS232 !

ADAPTER DB9

gL

o

FIBER OPTIC CABLE

9-4

1.888.610.7664 W www.calcert.com

sales@calcert.com



] CH 9/ Downloading Events

Connection The following procedure and diagram describe how to connect the PX5 to a computer
setup via via Ethernet. Once the physical connection is done, see Chapter 4 Instrument Settings -
Ether net Communications on page 4-10 for instructions on how to enable the PX5 settings to

communicate with external devices.

1. Connect one end of the fiber optic cable (P/N 900406) into the Fiber Optic Serial
Data Port located on the left side pand of the PX5.

2. Connect the other end of the fiber optic cable into the Fiber Optic Port on the metal
housing of the Ethernet Communication Module (P/N COMM-OEA).

3. The COMM-OEA requires connection to an external power source. Connect the DC
plug from the AC adapter supplied (P/N 11707-G1) to the 12V, 3W max input jack on
the Ethernet adapter. Configure the AC power plug of the battery charger by sliding the
proper plug supplied (US, EURO, UK or Australia) and locking it into place. Plug the
AC power plug of the battery charger to the proper source 120V AC for US type plug
or 230V AC for Euro, UK or Australia type plug.

NOTE: For battery backup operation, replace the AC adapter with the optional
accessory Battery Charger/UPS (P/N XBC-PX5) available from Dranetz-BM1.

4. Set the IP configuration of the Ethernet Communication Module. Consult your IT
Department for the appropriate setting of your local area network. See Chapter 4
Instrument Settings - Communications on page 4-10 for the procedure on how enter 1P
settings in the PX5.

5. Connect the Ethernet port on the Ethernet Communication Module to the local area
network to which your computer is connected to.

6. Install the software contained in the compact disc that came with your Ethernet
Communication Module. Thiswill install the“Real COM Installer Program” plus some
utility programs from MOXA Technology, Inc.e for the Ethernet Communication
Module on your computer.

7. Run the Real COM Installer. Map and activate a COM port to the first available
COM port on your computer.

8. Refer to the NodeLink® User's Guide (P/N UG-NODELINK) for instructions on
how to set up a NodeLink site.

FIBER OPTIC CABLE

TO PX5
[——= opricaL

PORT

DC POWER INPUT

NOTE: SET ALL
SWITCHES IN
OFF POSITION.
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External Communication Interface, continued L

Connection When configuring both the PX5 and NodeLink® for modem communications, keep in
setup via mind that the PX5 uses afiber optic serial port in order to maintain electrical isolation.
Modem This means that there are no control signals available to a modem to use for

handshaking and flow control.

Itis highly recommended that identical modems be used on the PX5 and the compuiter.
Identical modemswill have the sameinternal buffering and are more likely to negotiate
modulation, speed, and error correction suitable to both modems. If the modems used
are not identical then both the PX5 and the computer should have modems with the
same chipset (i.e. Rockwell, Lucent).

When configuring for modem communications, the first decision to be madeisthe port
speed for both ends of the communications link. Thisis the speed at which the PX5
communicates with its modem and the speed at which the computer communicates
with its modem. The same speed should be chosen for both. Ideally the speed should be
at or just below the anticipated modem connect speed. Since most modems today will
attempt to connect at least at 56 kbps, 38.4 kbps would be a good choice for the two
port speeds. This helps to prevent possible modem buffer overflow.

Follow the steps below to configure the PX5 for a port speed of 38.4 kbps. See Chapter
4 Instrument Settings - Communications for the PX5 screen interface.

1. Connect the modem to the PX5 communi cations adapter.

2. Turn on the modem.

3. From the PX5 home screen, click on the Preferencesicon.

4. Choose Communications from the Instrument Settings Setup Menu.

5. Verify that both the Enable Communications and External M odem Connected
checkboxes are enabled (checkboxes checked).

6. Check to enable 38400 under Baud Rate (bps).
NOTE: The port speed of 38400 (38.4 kbps) used above may be substituted with
57600. Experiment to find the maximum port speeds that will work for the system.

7. Note the modem initialization string at the bottom of the screen. Do not exit this
screen yet since you may be modifying this string after you have the Windows® modem
configured.

Continued on next page
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] CH 9/ Downloading Events

Connection NodeLink® uses Windows® TAPI when accessing modem communications resources.

iﬂetudp via The assumption is that the Windows® modem to be used for PX5 communications has
odem been properly installed prior to executing this procedure.

(continued) property P ¢ P

If the modem is not on, or was not on when Windows® was started, it may be necessary
to turn the modem on and restart Windows®. Windows® searches for installed serial
modems at startup. If it does not find them, it may not allow them to be configured in
the Control Panel.

Follow the steps below to configure the port speed for the Windows® modem in the
computer:

1. Pressthe Start button.

2. Select Settings and then Control Panel.

3. Double-click on Phone and Modem Options.
4. Select M odems in the subsequent dialog box.

5. Inthelist of modemsthat is displayed, click to highlight the modem in question and
select Properties.

6. On the General tab of the modem properties dialog box, select 38400 as the
maximum port speed.

7. Click OK to exit from the open dialog boxes.
8. Close the Control Panel.

It isimportant to note that the port speed of 38400 (38.4 kbps) may be substituted with
57600. Experiment to find the maximum port speeds that will work for the system.

Continued on next page
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External Communication Interface, continued L

Connection Back at the PX5, the last step in configuring the modem communications is to modify
setup via the modem initiaization string to match the modems and chipsets being used. The goal
Modem isto configure for the following:

(continued)

» Restore factory settings.

 Set auto-answer to answer on one or two rings (more than two rings are allowed but
at some point the number of rings may start to conflict with NodeLink® timeouts).

 Turn hardware flow control off since you are using a "two-wire" connection (fiber
optic port).

» Set amodem inactivity timeout of 60 seconds. The modem will hang up after one
minute of continuous inactivity on the line.

¢ Select the minimum allowable baud rate.

Follow the steps below to change the modem initialization string. See Chapter 4
Instrument Settings - Communications for the PX5 screen interface.

1. From the PX5 Communications Settings screen used to configure modem
connection speed, click on the Change button to the right of the string field display.

2. Userthe virtual keypad that appears on the screen to change and enter the new string
command. The modem initialization string commands for the Conexant (Rockwell)
chipset and the Agere (Lucent) chipset are discussed in the next section.

3. When done, click on OK to accept changes in modem communications settings.

M odem Thefollowing isthe AT initialization string for a modem using the newer Conexant
initialization (Rockwell) chipset:
string command

AT& F;S0=2;+IFC=0,0;S30=6

Where:

AT isthe modem attention command

& F ingtructs the modem to restore factory configuration

S0=2 turns auto-answer on and sets the number of ringsto answer to two.
+IFC=0,0 turns flow control off.

S30=6 sets a 60 second inactivity modem hang up timeout.

; isacommand delimiter.

NOTE: It may be necessary to adjust the modem connection speeds to specify a
minimum baud rate. Thisis possible using the +M S modem command. Check the
modem manual for use of the +MS command. There are severa varieties of the
command. Typically, amodem modulation scheme and minimum and maximum
transmit and receive speeds can be specified. Using Hyperterminal, it is possible to get
alist of the possible command ranges and syntax by typing AT+MS=2.

Continued on next page
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M odem Thefollowing isthe AT initialization string for a modem using the Agere (Lucent)
initialization chipset:
string command

(continued) AT& F;S0=2;& K 0;,%E0;S30=6

Where

AT isthe modem attention command.

& F ingtructs the modem to restore factory configuration.

S0=2 turns auto-answer on and sets the number of rings to answer to two.
& KO turns flow control off.

%EQ disables baud rate fall back/fall forward.

S30=6 sets a 60 second inactivity modem hang up timeout.

; isacommand delimiter.

A similar note regarding connect speeds applies. Try using the AT-V90= command and
modifying the contents of S registers S37 and S38.

9-9
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Downloading Events via NodeLink” I

Downloading Events via NodeLink®

NodelL inke® NodeLinke® is a Windows®-based program enabling the user to download, archive and
application visualize (using DranView®) event-type data from avariety of Dranetz-BMI|
instruments including the PX5.

Users are strongly advised to always keep their NodeLink® and PX5 programs current
with the latest version released by Dranetz-BM1. NodeLink V2.5 or higher is required
to download events from PowerXplorer PX5 firmware V1.8 or higher.

Log on to the Dranetz-BMI website, www.dranetz-bmi.com, to download the latest
PX5 firmware version. See Chapter 1 Getting Started - Upgrading Firmware from a
Data Card on page 1-10 for instructions on how to download and install the latest PX5
firmware upgrade from the web. Contact the Dranetz-BM| Customer Service
Department for further information and assistance on upgrading the PX5 firmware.

NodeL ink® communicates directly with the PX5 using the external communications
devices described on pages 9-2 to 9-9. Depending on the communication assembly
used, NodeL ink® can communicate with the PX5 either by RS232 seria port, USB,
Ethernet, or modem connection.

Data files downloaded by NodeLink® can then be seamlessly transferrred to aviewer
application such as DranViewe.

Contact the Dranetz-BM| Customer Service Department at (732) 287-3680 or 1-800-
372-6832 for more details on how to get a copy of the NodeLink® and DranView®
applications. Refer to the NodeL ink® User’s Guide (P/N UG-NODELINK), included in
the NodeL inke® software package, for instructions on how to set up aNodeLink site.

9-10
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Viewing Events via DranView®

DranViewe with DranView® isan optiona viewer and data analysis software. Data collected by the PX5
PX5 driver must first be transferred to a computer via NodeL ink® so that they can be archived and/
or viewed using DranViewe.

Users are strongly advised to always keep their DranViewe and PX5 programs current
with the latest version released by Dranetz-BMI. DranView® V5.8 or higher with PX5
driver isrequired when using PowerXplorer PX5 firmware V1.8 in the computer:

DranViewe is available in soft key version (without HASP) and in hard key version
(with HASP).

DranViewe soft key version does not require a hardware lock or HASP in order to work
properly in acomputer.

DranViewe hard key version can be installed in multiple computers, but can only be
used in acomputer where aHASP driver is properly installed. A HASP isavailable for
installation to either the USB port or the Printer/Parallel port.

IMPORTANT: BEFORE ATTEMPTING TO INSTALL DRANVIEW WITH HASP,
READ THE INSTRUCTIONS FOUND ON PAGE 9-12 AND/OR THE
INSTALLATION GUIDE THAT CAME WITH YOUR DRANVIEW® SOFTWARE

PACKAGE.
DranView® DranView® is a Windows® 98/NT/2000/XP compatible program that is used to access
application and retrieve files from a data card or from other disk media compatible with MS-

Windows® operating system. Following are the features and highlights of the
DranViewe application:

* Direct interface with NodeLink® communications software

» Two-pane browser (timeplots and waveforms simultaneously)

» Multiple ZOOM levels (up to 15 times)

» Advanced Harmonic analysis (DFT/FFT) featuring phasor diagrams and flexible
data presentation

* Toolbar and Button support

» Drop-down Events list

» Multi-parameter time plots

» Time measurement tool (delta measurement)

» Savesdatato .DNV (DranView® compressed format) or convertsto ASCI|

 Status bar displaystime, date and selected pane parameters

» Accelerator keys and right mouse button support

 Cut and paste to other applications

» Email .DNV datafiles directly from DranView®

9-11
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DranView"’ with HASP L

DranView® with HASP

DranView® The minimum system specifications for proper installation and operation of DranViewe

system are shown below. Users are strongly advised to follow the recommended

requirements specifications for optimal DranView® operation. The recommended specifications are
especially encouraged for use with instruments that allow generation of very large
databasesi.e. PX5, PG4400, and PP4300 Multi-DAQ. The Compact Flash storage
mediain these instruments are able to handle very largefiles.

Operating System MS Windows® 95, 98 SE, NT 4.0, ME;
Win 2000 or Win XP recommended

Processor Pentium class or higher
Clock Speed 133 MHz or higher
Memory 128 MB or higher;

512 MB or higher recommended

Disk Requirements 12 MB disk space for ingtallation
128 MB disk free space for file conversion;
512 MB disk free space for file conversion recommended

M onitor VGA or better;
Hi-color 800x600 or higher recommended

Installation The DranView® with HA SP software package includes the HASP and the CD-ROM
procedure containing the DranView® program and the User’s Guide.

WARNING: DO NOT insert the HASP before installing DranViewe. Otherwise,
M S Windows® will fail to find the proper driver for the HASP but may still add a non-
working HASP driver to the Device Manager (Control Panel System). In this case,
the HASP driver needs to be manually removed from the Device Manager. When
done, restart the computer and reinstall DranView® from the CD-ROM.

NOTE: If you arerunning MSWindows® NT, ME, 2000 or XP, you must have
administrator privilegesto do a proper install.

STEP 1: Install the DranViewe program from the CD-ROM. Follow the instructions
below to install DranView.

eInsert the CD-ROM with the DranViewe program in the disc drive.

*Auto Run will automatically start to install DranViewe.
If not, click the START button and select RUN. Type d:\setup (or whatever
disc drive DranView isinserted), and press ENTER.

Follow the on-screen instructions to continue installing DranViewe.

Continued on next page
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CH 9/ Downloading Events

Installation STEP 2: There are two types of HASP available: one which can be keyed to the USB
procedure port and another which goesinto the Printer or Parallel port (see figure
(continued)

below). Depending on type of HASP, insert in the appropriate USB port or
Printer/Parallel port in the computer. Align the HASP to the keyed port and
push gently to lock it in place. Kegp the HASP in the port while using the
DranViewe application.

The HASP is programmed to alow DranViewe to work with a specific
Dranetz-BMI product. Thetable on page 9-14 liststhe HASP ID |abelsthat go
with the corresponding Dranetz-BMI product.

NOTE: Make sure to write down the serial number of your HASP and keep this
information in a secure place. The serial number isrequired to replace HASP in caseiit
gets lost or destroyed.

HASP for USB Port

HASP for Printer or Parallel Port

Top Side Bottom Side

= = = =

HASP? [ |

DRANETZ—BMI
EDISON, NEW JERSEY DVPXHASP—-P
MADE IN U.S.A.

COMPANY ID LABEL HASP ID LABEL

Continued on next page
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DranView" with HASP, continued L

Installation The table below shows the HASP ID labels that go with the corresponding Dranetz-
procedure BMI product.
(continued)
ID Label
Supports thefollowing HASP for HASP for Printer
Dranetz-BMI products USB Port or Parallel Port
PP4300 PQLite; 808; Multi-DAQ DV4300HASP DV4300HASP-P

PX5; PX5-400; 4400; PowerGuia440S; | DVPXHASP DVPXHASP-P
PowerXplorer PX5

All Dranetz-BMI productsincluding PX5, | DVPXALLHASP | DVPXALLHASP-P
4400, 440S and PX5 with MATH, PQDIF
driver

PX5; 4400; 440S; PX5; 658, PP1; 4300 | DVDRANHASP | DVDRANHASP-P

STEP 3: Start DranView®. Double-click the DranView® icon at any time to start
DranViewe.

For additional information, refer to the on-line Help documentation included
in the DranViewe application or the DranView® User’s Guide. The Getting
Started section of the User’s Guide provides a complete description of how to
use DranViewe.

NOTE: If the HASP is not inserted (or is not detected), DranViewe will
operate in DEMO mode only.

Customer If any item is missing, or for installation or operating assistance with the DranView®
serviceand software package, please contact the Dranetz-BM| Customer Support at (732) 287-
support 3680 or 1-800-372-6832.

As part of our continuing quality development effort, and in the event of finding serious
bugs, Dranetz-BM| may occassionally post a self-installing upgrade patch which users
can download for free. The patch may be found at the Dranetz-BMI website
www.dranetz-bmi.com under “ Software Packages and Updates’. The upgrades are
available to users who are registered owners of DranViewe. They will not work for
demo or unregistered installations of DranViewe.
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APPENDIX A

Optional Accessories

Overview
Introduction This appendix lists the optional accessories for PX5. It covers the hardware accessories
available for use with PX5 and the Dranetz-BMI software applications used to
download and view event data in a computer.
Topic See Page
Hardware Accessories List & Descriptions A-2
Software Accessories List A-8
Ordering To order accessories, contact Dranetz-BMI Customer Service Department at:
information
Dranetz-BMI Tel: (732) 287-3680
1000 New Durham Road Tel: 1-800-372-6832
Edison, NJ 08818-4019 USA FAX: (732) 248-1834
Attention: Customer Service www.dranetz-bmi.com

A-1
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Hardware Accessories List and Descriptions

Hardware Accessories List & Descriptions

Hardware
Accessories List

A-2
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Accessory

Part Number

Current Probes

Current Probe Assembly, 10 to 500 A RMS TR-2500
Current Probe, 10 to 500 A TR-2500A
Current Probe Assembly, 0.1 to 10 A RMS TR-2510
Current Probe, 1 to 10 A TR-2510A
Current Probe Assembly, 300 to 3000 A RMS TR-2520
Current Probe, 10 to 3000 A TR-2520A
Current Probe Assembly, 1 to 30 A RMS TR-2021
Current Probe Assembly, 1 to 300 A RMS TR-2019B
Current Probe Assembly, 10 to 1000 A RMS TR-2022
Current Probe Assembly, 10 to 3000 A RMS TR-2023
LEMFLEX Probes

LEMFLEX Current Probe, 30A/300A/3000A, 24” RR-3035A-24
LEMFLEX Current Probe, 30A/300A/3000A, 36” RR-3035A-36
LEMFLEX Current Probe, 30A/300A/3000A, 48” RR-3035A-48
LEMFLEX Current Probe, 60A/600A/6000A, 24” RR-6035A-24
LEMFLEX Current Probe, 60A/600A/6000A, 36” RR-6035A-36
LEMFLEX Current Probe, 60A/600A/6000A, 48” RR-6035A-48

Battery Powered DRANFLEX Probes

DRANFLEX Current Probe, 300A/3000A, 24
DRANFLEX Current Probe, 300A/3000A, 36”
DRANFLEX Current Probe, 300A/3000A, 48
DRANFLEX Current Probe, 600A/6000A, 24”
DRANFLEX Current Probe, 600A/6000A, 36”
DRANFLEX Current Probe, 600A/6000A, 48”

DRANFLEX4300-3K24
DRANFLEX4300-3K36
DRANFLEX4300-3K48
DRANFLEX4300-6K24
DRANFLEX4300-6K36
DRANFLEX4300-6K48

DRANFLEX Probes for use with External Battery
Charger (P/N DF-PSP)

DRANFLEX Current Probe, 300A/3000A, 24
DRANFLEX Current Probe, 300A/3000A, 36”
DRANFLEX Current Probe, 300A/3000A, 48
DRANFLEX Current Probe, 600A/6000A, 24”
DRANFLEX Current Probe, 600A/6000A, 36”
DRANFLEX Current Probe, 600A/6000A, 48

DRANFLEXPP1-3K24
DRANFLEXPP1-3K36
DRANFLEXPP1-3K48
DRANFLEXPP1-6K24
DRANFLEXPP1-6K36
DRANFLEXPP1-6K48

Wy www.calcert.com
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Hardware
Accessories List
(continued)
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APPENDIX A/ Optional Accessories

Accessory Part Number
AC/DC Current Probes
AC/DC Current Probe, 150A, Without AC Adapter PR150/SP1
AC/DC Current Probe, 150A, Battery Powered PR150/SP2
AC/DC Current Probe, 1500A, Without AC Adapter PR1500/SP7
AC/DC Current Probe, 1500A, Battery Powered PR1500/SP8
Current Probe Adapter Cables
Adapter Cable, 658 Current Probe to 4300 CA-4300
Adapter Cable, 4300/LEMFLEX CA4300LEM
AC Adapter with 4 Phase Adapter Cable for LEMFLEX RR/PS/4P
Probes
Probe Adapter Cable for LEMFLEX, Hypertronics to TRTOREDEL
Redel
For Use with Current Probes PR150/SP1 and PR150/SP2
AC Adapter, 9V, US T402-P5P-ND
AC Adapter, 9V, EURO T408-P5P-ND
Voltage Probes
Fuse Voltage Adapter, for single phase connection FVA-1
Fuse Voltage Adapter, for three phase connection FVA-4

Single Phase Measurement Cord, 115V, US

SPMEASCORD-US

Single Phase Measurement Cord, 250V, Europe

SPMEASCORD-EURO

Single Phase Measurement Cord, 250V, UK

SPMEASCORD-UK

Single Phase Measurement Cord, 250V, Australia

SPMEASCORD-AUST

Data Card

Compact Flash Data Card (32 MB) 32MDATA
Compact Flash Data Card (64 MB) 64MDATA
Compact Flash Data Card (128 MB) 128MDATA

Compact Flash Card Reader, Parallel

FLASHREADER-P

Compact Flash Card Reader, USB

FLASHREADER-USB

Isolated Communications Module Assembly

Fiber Optic Cable 900406
External Communication Adapter

RS232 - Fiber Optic Adapter COMM-RS232
LAN - Fiber Optic Adapter COMM-OEA
USB - Fiber Optic Adapter COMM-OUA

Wy www.calcert.com
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Hardware Accessories List & Descriptions, continued

Hardware
Accessories List
(continued)

A-4
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Accessory Part Number
Miscellaneous Hardware
Weather Resistant Enclosure ENCL-HH
Soft Carrying Case SCC-4300
Reusable Shipping Container RSC-4300
Battery Pack, 7.2V, 2.7Ah BP-PX5
External Battery Charger/UPS XBC-PX5
External Battery Charger with LEMFLEX Adapter Cables | LF-PSP
External Battery Charger with DRANFLEX Probe Power | DF-PSP
Adapter
Isolated Current Transformer 0.1A to 5SA ISO-65X-5
Dranetz-BMI Reference Publications
Field Handbook for Electrical Energy Management HB114415
Field Handbook for Power Quality Analysis HB114414-S

Wy www.calcert.com

sales@calcert.com



I APPENDIX A/ Optional Accessories

Current probes

Voltage probes

1.888.610.7664

Several Dranetz-BMI current probes can be used with PX5: models TR2500/A,
TR2510/A, TR2520/A, TR2019B, TR2021, TR2022, TR2023. PXS5 supports both
LEMFLEX and DRANFLEX current probes. Typical current probes are illustrated in
Chapter 2.

TR2500, TR2510, TR2520 (TR2500A, TR2510A, TR2520A): These models will
measure rms currents from 10 to 500 A, 0.1 to 500 A, 300 to 3000 A, respectively.
They plug directly into any of the current inputs on the rear panel. These probes are not
recommended for measuring medium or high frequency transients.

TR2021, TR2019B, TR2022, TR2023: These four probes are made for the Dranetz-
BMI model 658 but can be used with the PX5 by using an adapter cable (part number
CA-4300). They can measure rms currents in ranges of 1 to 30 A, 1 to 300 A, 10 to
1000 A, and 10 to 3000 A, respectively, and are needed to accurately measure medium
and high frequency transients.

LEMFLEX Current Probes: LEMFLEX optional current probes allow current
measurements in the range of 5 to 3000 A full scale, or 10 to 6000 A full scale.
LEMFLEX probes are available in three sizes: 24” probe length - conductor(s) up to 8”
diameter; 36” probe length - conductor(s) up to 11” diameter; 48 probe length -
conductor(s) up to 17” diameter.

DRANFLEX Current Probes: DRANFLEX optional current probes allow current
measurements in the range of 5 to 3000 A full scale, or 10 to 6000 A full scale.
DRANFLEX probes are available in three sizes: 24” probe length - conductor(s) up to
8” diameter; 36” probe length - conductor(s) up to 11" diameter; 48” probe length -
conductor(s) up to 17 diameter.

DRANFLEX4300 probes are battery powered only, supplied with a standard 9V
alkaline battery.

DRANFLEXPP1 probes require the use of the External Battery Charger with
DRANFLEX Probe Power Adapter (P/N DF-PSP) to connect with PX5. Contact
Dranetz-BMI Customer Service Department for more information on DRANFLEX
Probe Accessories and refer to Information Sheet 899121.

Fuse Voltage Adapter: Two accessory kits available: FVA-1 and FVA-4. FVA-1 is used
for a single voltage measurement input. It contains one fused voltage adapter and one
measurement connecting cable (Red) 50 cm in length. FVA-4 is used for a three phase
and neutral voltage measurement inputs. It contains four voltage adapters and four
measurement connecting cables 50 cm in length (one Red, one Yellow, one Blue, one
Grey).

Single Phase Measurement Cord: Allows measurement of a single phase circuit using a
standard AC outlet 115V for US and 250V for European, UK, and Australian countries.

Continued on next page
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Hardware Accessories List & Descriptions, continued |

Data card Compact Flash Data Card: PX5 supports the use of Compact Flash cards in its native
format, without the need for PC card adapter. Compact Flash cards are available in
three sizes: 32MB, 64MB, and 128MB.

Compact Flash Card Readers: Two types of card readers are available for easy data
manipulation and data transfer from the Compact Flash card to the computer: via USB
port (FLASHREADER-USB) or via parallel port (FLASHREADER-P).

Communication Allows connection to the PX5 mainframe via the Isolated Communications Module
interface Assembly.

Fiber Optic Cable: Connects the communication adapter described below to the PX5
optical serial data port connector.

External Communication Adapter: Consists of an enclosure containing the connector/
pcb assembly, with a cable connected to either of the following connector:

* RS232 - Fiber Optic Adapter

» USB - Fiber Optic Adapter

* LAN - Fiber Optic Adapter

Miscellaneous  Weather Resistant Enclosure: This weatherproof enclosure is designed to keep the PX5

hardware and its cable connections in place. It is made of fiber glass and is intended for indoor
and outdoor use. This enclosure is sturdy, lightweight, corrosion-resistant. It is able to
withstand windblown dust, rain, splashing water, and ice formation.

Soft Carrying Case: Heavy-duty, padded, nylon carrying case. Includes pockets for
cable set, current probes, and other accessories.

Reusable Shipping Container: Lockable, high-impact plastic case with foam insulation
for protecting the instrument during shipping.

Battery Pack: NiMH (Nickel Metal Hydride) battery cells are used in PX5. See
Appendix C Battery Specifications and Replacement Procedure.

External Battery Charger: The XBC-PX5 charges a battery pack while the instrument is
in use and may be used to power specified Dranetz-BMI probes.

Isolated Current Transformer: Allows the connection of other industry-standard 0.1A to
5A output current transformers to Dranetz-BMI equipment.

Continued on next page
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I APPENDIX A/ Optional Accessories

Dranetz-BMI Field Handbook for Electrical Energy Management: This reference handbook provides

refer.enc? a comprehensive guide for information related to conducting a thorough energy audit,
publications power distribution analysis, and methods of remedying inefficiencies of energy
management.

Field Handbook for Power Quality Analysis: This handbook is divided into six sections
containing step-by-step instructions for discovering and solving complex power quality
problems. Example waveforms and case studies are included.

A-7

1.888.610.7664 W www.calcert.com sales@calcert.com



Software Accessories List I

Software Accessories List

Accessories List

Accessory Part Number
NodeLink
NodeLink® V2.5 or higher with download, setups and NODELINK
meters
DranView
DranView® V5.8 or higher with PX5 and 4400 driver DV5DRANTOPX
[5-User Package] 5PK-DV5DRANTOPX
DranView® Math Driver DVMATHDRIVER
[5-User Package] 5PK-DVMATH
DranView® Software Package with HASP for USB Port:
supports PX5, PX5-400, 4400 DVPXHASP
[5-User Package] 5PK-DVPXHASP
supports all Dranetz-BMI products including PXS5 and
4400 with Math and PQDIF driver DVPXALLHASP
[5-User Package] 5PK-DVPXALLHASP
supports PX5, 4400, 658, PP1 and PP4300 DVDRANHASP
[5-User Package] SPK-DVDRANHASP
DranView® Software Package with HASP for Parallel
Port:
supports PX5, PX5-400, 4400 DVPXHASP-P
[5-User Package] 5SPK-DVPXHASP-P
supports all Dranetz-BMI products including PX5 and
4400 with Math and PQDIF driver DVPXALLHASP-P
[5-User Package] SPK-DVPXALLHASP-P
supports PX5, 4400, 658, PP1 and PP4300 DVDRANHASP-P
[5-User Package] 5PK-DVDRANHASP-P
Replacement Hasp for PX5 and 4400 HASP-DVPX
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NodeLink® and NodeLink® is an easy-to-use Windows® application that allows users to transfer,

DranView® download, or view real time data from PX5 to a computer. Users can also transfer

applications setups from a computer to the PX5 using NodeLink®. PX5 firmware V1.8 or higher
requires NodeLink® V2.5 or higher with download, setups, and meters. Users are
strongly advised to always keep their PX5 program current with the latest firmware
version released by Dranetz-BMI. Log on to the Dranetz-BMI website, www.dranetz-
bmi.com, to download the latest PX5 firmware upgrade version.

DranView® is a Windows®-based program that is used to archive, view and analyze
event data downloaded in the computer. PX5 firmware V1.5 or higher requires
DranView® V5.8 or higher with PX5 driver.

DranView® is available in soft key version (without HASP) and in hard key version
(with HASP). DranView® soft key version does not require a hardware lock or HASP in
order to work properly in a computer. The DranView® hard key version can be installed
in multiple computers, but can only be used in a computer where a HASP driver is
properly installed. A HASP is available for installation to either the USB port or the
Printer/Parallel port.

For more information on the NodeLink® and DranView® product applications, refer to
Chapter 9 Downloading Events.
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Overview

In thisappendix The following specifications are covered in this appendix.

1.888.610.7664

APPENDIX B

Technical Specifications

Topic See Page
Genera B-2
Interfaces B-3
Measured Parameters B-4
Computed Parameters B-6
Parameter Settings in Each Monitoring Mode B-10
TR2500 Current Probe B-12
TR2510 Current Probe B-13
B-1
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General L

General

Dimensions Size: 12" Width x 2.5” Height x 8" Depth (30 x 6. 4 x 20.3 cm)

Weight: 4.2 pounds (1.9 kg)

Environmental  Operating: 0to 50 °C (32 to 122 °F)
Storage: -20to 55 °C (4 to 131 °F)

Humidity: 95% non-condensing

System Time Crystal controlled. 1 second resolution.

Clock Event time clock displays to 1 msec resol ution
Time displayed in analog or digital (12 or 24 hour) format
Accurate to 60 seconds per month.

Compact Flash ~ Sizesrange from 32MB to 128MB

Memory Card
Power Use external UL/CE approved battery charger with international plugs. Mechanical On/
Requirements  Off switch shuts unit down, but allows battery to continue to charge with switch in the

Off position.
Voltage: 90-265V AC, 47/63 Hz, 120-175V DC
Consumption: 20 watts max

Field replaceable batteries: More than 2 hours run-time (3 hours typical) when fully
charged.

Input resistance Voltageinput: 16 MQ Lineto Line

Current input: 400 kQ

B-2
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Interfaces

Installation Mains supply: Installation Category 11, Pollution Degree 2

Categories
M easurement inputs: Installation Category 111, Pollution Degree 2

Display Type: 1/4 VGA color graphic, touch screen Liquid Crystal Display (LCD) with
compact fluorescent (CCFL) backlighting. Programmabl e backlight time-out to reduce
power consumption. Reactivates with touch.
Resolution: 360 x 240 dot matrix
Size: 3.75 x 4.75 inches

Alarm Audible alarm of short (approximately 0.1 second) or long (approximately 1 second)

duration to call attention to an error condition or event trigger, respectively.

Communication Connect to the PX5 mainframe using either of the following external interface:
* RS232 - Fiber Optic adapter
» USB - Fiber Optic adapter
* LAN - Fiber Optic adapter
* Modem

B-3
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Measured Parameters

Voltage Type: 4 full differential, DC coupled

Channels A, B, C, D Input Range: 10 - 600 Vrms

[nput impedance: 16 MQ, minimum, Input to Input

Crest factor: Maximum 1.7 at full scale

RMS Accuracy: +0.1% of Reading, £0.05% Full Scale, over 7K Hz bandwidth
(1 second rms readings)

Transient Input: 50 - 1000 V peak

Transient Accuracy: +10% of Reading, £0.5% Full Scale for Pulses > 10uS

Transient Duration: 2uS minimum

CMMR: -80 dB

Supply rate: 256 samples per cycle; rms computed on 1/2 cycle step

Current Type: 4 full differential, DC coupled.

Channels A,B, C, D Input Range: 10 - 200% of Rated Probe Input (Dranetz-BMI
probes)

Channels A ,B,C, D crest factor: Maximum of 3 at full scale.

RMS Accuracy:
+0.1% of Reading £0.05% Full Scale plus Probe Accuracy, 3K Hz bandwidth (1 second

rms readings)
Transient Input: 3 times Probe Rated Nominal Input (Dranetz-BMI probes)

Transient Accuracy: +10% of Reading, £0.5% Full Scale over 1M Hz bandwidth
(option) > 10uS

Transient Duration: depends on probe bandwidth

CMMR: -80 dB

Supply rate: 256 samples per cycle; rms computed on 1/2 cycle step

B-4
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Phase Each voltage/current pair (i.e. Channel A voltage, Channel A current) are sampled
simultaneously to preserve phase relationship.

Frequency Three ranges, user selectable.

For Model PX5-XFAST:
» 30 - 70 Hz default, with up to 25% Vthd
e 15-30Hz

For Model PX5-400:
» 30 - 70 Hz default, with up to 25% Vthd
* 380 - 440 Hz (reduced accuracy with 32 samples/cycle)

Accuracy: +0.2% of reading

Environmental  All specifications are met over the operating range with influence factors as per IEC
61000-4-30 Class A.
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Computed Parameters I

Computed Parameters

Single Channel  The computations below apply to single channel parameters.
Parameters Note that 6,, = Phase Angle of \oltage, while 8, = Phase Angle of Current.

True Average Average of the instantaneous power samples taken as the product of voltage and current
Power samples. Includes sign to indicate direction of power flow: positive (+) from sourceto
load, negative (-) from load to source.

N
WATT :innl .
N n=1

where N = number of samples
Vn = Voltage at samplen
In = Current at sample n

Apparent Power Unsigned value calculated using the product of the rms values of the voltage and
current.

VA = VRMS I RMS

Fundamental Unsigned value calculated using the product of the fundamental rms values of the
Apparent Power voltage and current.

VA fund = Vfund I fund

Fundamental Signed value calculated using the product of the fundamental apparent power and the
Power cosine of the phase angle between the fundamental frequency components of voltage
with respect to current (8 = 6y, - 9)).

WATT .y = VA, COSE

Volt Ampere Signed value calculated using the product of the fundamental apparent power and the
Reactive sine of the phase angle between the fundamental frequency components of voltage with
respect to current (8 = 8,- 9)).

VAR fund = VA fund S n 9

Continued on next page
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True Power Calculated using the True Average Power divided by the Apparent Power. See Note
Factor below for sign information.
WATT
TPF =
VA

Displacement Calculated using cosine of the phase angle between the fundamental frequency
Power Factor components of voltage with respect to current (8 = 0y, - 9,). See Note below for sign
information.

DPF = |cos0|

NOTE The signisthe exclusive OR of the sign of the Watts and Vars. Note that for Power
Factor, the words “Lead” and “Lag” are definitive. Asfar asthe signs go, it is assumed
that Lag (inductive) is plus and Lead (capacitive) is minus when energy is delivered to

the load.
Quad 2 | Quad 1
PF Lead - | PF Lag +
Vatts - | Vatts +
Var s + | Vars +
______________ o e e e e o= -
Quad 3 | Quad 4
PF Lag + | PF Lead -
Watts - | Watts +
Var s - | Vars -

In the code, thisisimplemented as:

Signum Watts. cosine ©

Sighum Vars: sine 9

Signum PF: (Signum Watts) *  (Signum Vars)

where signum denotes the positive or negative sign.

Source: The diagram above matches Figure 9-26 Relationships Between Watts, Vars, and Volt-
Amperes found on page 228 of the Handbook for Electricity Metering, Ninth Edition, ©1992,
Edison Electric Institute, Washington, D.C., USA.

Continued on next page

B-7

1.888.610.7664 W www.calcert.com sales@calcert.com



Computed Parameters, continued I

Totals The computations below apply to three phase wye configuration.

Totals for split phase can be determined by eliminating phase C (i.e. split phase
WAT Tt = WATT, + WATTR)

Power Total
WATT.

Tot

=WATT, +WATT, +WATT,

Fundamental
Power Total WATT 1 g = WATT g FWATT g g FWATT ¢ (g

Fundamental

-I?gta aICtiVG Power VARTot fund = VAR A fund + VAR B fund + VARC fund

Apparent Power,
Arithmetic Total VA L iimaic 10 = VAL + VA, + VA,

Apparent Power,
Vector Total

VA\/ector Tot: \/ WA-I—rTit +VAR‘I?ot fund

Fundamental

ﬁ,pﬁﬁr megtti (F; 9|-Vc\,/tera|’ VAnitietic Tot fund = VA tund T VA ina T VA 1y

Fundamental
Apparent Power, > >
Vector Total VA\/ector Tot fund = \/ WATT Tot fund + VARTOt fund

Continued on next page
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APPENDIX B/ Technical Specifications

True Power
Factor,
Arithmetic Total
WATT 7ot
TPFArithmetic Tot =|—

VA Arithmetic Tot

See Note on page B-7 for sign information.

True Power See Note on page B-7 for sign information.
Factor, Vector
Total WATT 1
TPFVector—Tot =\
Vector Tot
Displacement See Note on page B-7 for sign information.

Power Factor,

Arithmetic Total WATT +

A prithmesic Tot fund

D I:)I:Arithmetic Tot = ‘

Displacement
Power Factor,

Vector Total
WATT Tot fund

Vector Tot fund

DPFVector Tot = ‘

See Note on page B-7 for sign information.

Wy www.calcert.com
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Parameter Settings in Each Monitoring Mode

Parameter Settings in Each Monitoring Mode

Setup
parameters

B-10
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The following table lists the default settings for the threshold parameters in each
monitoring mode.

Standard | Current Fault Long-term | Continuous | EN50160
Parameters Power Inrush | Recorder Timed Data
Quality Recording Logging
RMS Variation
High Limit 110% 120% 110% Off Off 110%
Low Limit 90% Off 90% Off Off 90%
Very Low 10% Off 10% Off Off 1%
Limit
RMS Pre- 6 4 4 0 1 6
trigger (cycles)
RMS In-Out 6 200 100 10 (50 Hz); 2 6
Post-trigger 12 (60 Hz)
(cycles)
RMS Qut-In 6 200 1000 10 (50 Hz); 2 6
Post-trigger 12 (60 Hz)
(cycles)
Waveform 2 4 4 0 1 2
Capture Pre-
trigger (cycles)
Waveform 2 200 1000 10 (50 Hz); 2 2
Capture Post- 12 (60 Hz)
trigger (cycles)
Transients
Absolute 170% 350% 170% Off Off 170%
I nstantaneous
Peak
High 100% Off 100% Off Off 100%
Fregquency
Cycle-by-cycle 10% Off 10% Off Off 10%
Waveshape
Magnitude
Cycle-by-cycle 10% Off 10% Off Off 10%
Waveshape
Duration (% of
cycle)
Waveform 7% Off 7% Off Off 7%
Duration

Wy www.calcert.com

Continued on next page
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L APPENDIX B/ Technical Specifications

Setup The following table lists the default settings for the threshold parametersin each
parameters monitoring mode.
(continued)
Sandard | Current Fault Long-term | Continuous | EN50160
Parameters Power Inrush | Recorder Timed Data
Quality Recording Logging
Waveform Capture Trigger Response
When Volts | All Active Off All Active Off Off All Active
go out, Channels Volt Channels
record: Channels
When Amps Fault Fault Fault Off Off Fault
go out, Amps Amps Amps Amps
record: Channels | Channels | Channels Channels
Journal Intervals
Volts 10 minutes Off Off 10 minutes 1 second 10 minutes
Amps 10 minutes Off Off 10 minutes 1 second 10 minutes
Power 10 minutes Off Off 10 minutes 1 second 10 minutes
Demand 15 minutes Off Off 15 minutes Off 15 minutes
Energy 10 minutes Off Off 10 minutes Off 10 minutes
Harmonics 10 minutes Off Off 10 minutes Off 10 minutes
Flicker (Pst) | 10 minutes Off Off 10 minutes Off 10 minutes
Flicker (PIt) 2 hours Off Off 2 hours Off 2 hours
Characterizer | IEEE 1159 | None None |EEE 1159 None IEC
Mode 61000-4-30

*Numbers are in percent of nominal unless otherwise specified.

B-11

1.888.610.7664 W www.calcert.com sales@calcert.com



TR2500 Current Probe

TR2500 Current Probe

Guidelines

Specifications

NOTE

B-12
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To achieve the rated accuracies, follow these guidelines:
» The conductor must be at a right angle to the probe
» The conductor must be centered in the probe core

» Thejaw contact surfaces must be clean and properly aligned.

Range: 1 to 500 Arms

Accuracy:
48 to 400 Hz: +1.5% reading £0.6A

400 to 3000 Hz: £3% reading +0.8A

Working voltage: 600 V max.

Freqguency range: 48 to 3000 Hz

Output signal: 3 mV/A

Maximum conductor size: 1.18" (30 mm)

Maximum bus bar size: 2.5 x 0.20" (63 x 5 mm)

Phase shift (45 to 1000 Hz): Less than 4°

Operating temperature: 14 to 122 °F (-10 to 50 °C)

Storage temperature: -40 to 158 °F (-40 to 70 °C)

Dimensions: 2.60 x 7.68 x 1.34” (66 x 195 x 34 mm)

Weight: 14.82 oz. (420 g)

Current probe TR2500 can be used interchangeably with TR2500A.

Wy www.calcert.com
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TR2510 Current Probe

Guidelines To achieve the rated accuracies, follow these guidelines:
» The conductor must be at a right angle to the probe
» The conductor must be centered in the probe core
» Thejaw contact surfaces must be clean and properly aligned.

Specifications ~ Range: 0.1to 10 Arms

Accuracy (at 60 Hz): 0.1 to 10A, +1% reading £0.01A

Working voltage: 600 V max.

Freguency range: 40 to 3000 Hz

Output signal: 150 mV/A

Maximum conductor size: 0.78" (20 mm)

Phase shift (at 60 Hz):
1 to 5A lessthan 1°
5to0 10A less than 1.5°

Operating temperature: 14 to 131 °F (-10 to 55 °C)

Storage temperature: -40 to 158 °F (-40 to 70 °C)
Dimensions: 5.47 x 2.00 x 1.18” (139 x 51 x 30 mm)

Weight: 6.5 o0z. (180 g)

NOTE Current probe TR2510 can be used interchangeably with TR2510A.

B-13

1.888.610.7664 W www.calcert.com sales@calcert.com



B-14

1.888.610.7664 ws www.calcert.com sales@calcert.com



APPENDIX C

Battery Specifications and Replacement Procedure

Overview

Introduction Theinternal battery pack used in PX5 functions as the primary power source and UPS.
Always charge the battery fully before using the unit. PX5 will fully charge its internal
battery in six (6) hours.

PX5 uses a non-volatile flash memory for backup that is not operator replaceable. The
flash memory will store data temporarily.

In thisappendix The following topics are covered in this appendix.

Topic See Page
Battery Specifications C-2
Battery Pack Safety Precautions C-3
Battery Pack Replacement C-4
C-1
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Battery Specifications

Battery Specifications

Battery pack Location: Battery compartment at the back of the unit.

Number of batteriesin pack: 6

Type: Sealed, rechargeable NiMH (Nickel Metal Hydride) cells
Voltage: 7.2V dc

Capacity: 2.7 Ah

L ength of operation: More than two (2 ) hours when fully charged and with backlight
on. When backlight is turned off, the unit can run continuously for more than three (3)
hours.

Suggested replacement interval: Two years
Part Number: BP-PX5

NOTE: The length of time that the PX5 can operate on the battery pack degrades over
the life of the batteries and the number of charge/discharge cycles.

Memory backup PX5 uses anon-volatile flash memory for data storage. Data will not be lost if the
battery pack is removed.

C-2
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APPENDIX C/ Battery Specifications and Replacement Procedure

Battery Pack Safety Precautions

WARNING DO NOT intentionally short circuit the battery pack. The batteries are capable of
providing hazar dous output currentsif short circuited. The PX5 is equipped with
an internal battery charger circuit. Do not attempt to charge the batterieswith an
external charger other than the Dranetz-BM| battery charger, since improper
charging could cause battery explosion.

ADVERTENCIA NO ponga intencionalmente la bateria en cortocircuito. L as baterias son capaces
de proporcionar corrientes de salida peligrosas si estan en cortocircuito. La PX5
esta equipada con un circuito interno cargador de baterias. No intente cargar las
baterias con un cargador externo que no sea €l cargador de bateriasDranetz-BMI,
puesto que la cargaindebida podria hacer que explote la bateria.

AVERTISSEMENT NE PAS court-circuiter délibérément le bloc-batterie. Lorsd’un court-circuit, les
batteriesrisquent d’ émettre des cour ants effectifs dangereux. PX5 posséde un
circuit de chargeur debatterieintégré. Ne pastenter de charger lesbatteriesau
moyen d’un chargeur externeautre quele chargeur debatterie Dranetz-BMI, car
un rechargement fautif pourrait entrainer I’explosion de la batterie.

WARNUNG Die Batterien dirfen NICHT kur zgeschlossen werden. Im Falle eines
Kurzschlusses kénnen die Batterien lebensgefahrliche Ausgangsstr éme leiten.
PX5 ist mit einem internen Batterieladeger at ausgestattet. Die Batterien sollten
nur mit dem Ladegeréat von Dranetz-BM| geladen wer den. Die Verwendung eines
externen Ladeger ats kann zu einer Explosion der Batterien fihren.

Battery safety ~ Observe the following precautions when inspecting or replacing the battery pack:
precautions Do not attempt to replace individual batteries of the pack or substitute other battery
types.
» Do not dispose of battery in fire.
* Dispose of aused battery promptly in accordance with local Environmental
Protection Agency (EPA) regulations.
* Visually inspect the battery pack for corraosion.

The batteries have a safety pressure vent to prevent excessive gas build-up and
corrosion indicates that venting has occurred. Possible causes of venting are: a
defective charger, excessive temperature, excessive discharge rate, or a defective cell.

If corrosion is excessive, the battery pack may require replacement (contact Dranetz-
BMI Customer Service Department).

C-3
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Battery Pack Replacement I

Battery Pack Replacement

Introduction PX5 contains an easily replaceable internal battery pack. See Appendix D for ordering
information.

WARNING Replace with Dranetz-BM| NiMH battery pack BP-PX5 only.

ADVERTENCIA Reemplacecon bateria Dranetz-BM| NiMH BP-PX5 solamente.

AVERTISSEMENT Remplacer par labatterie Dranetz-BM| NiMH BP-PX5 exclusivement.

WARNUNG Nur mit Dranetz-BM| NiMH BP-PX5 Batteriesatz auswechseln.

NOTE During normal operation, the battery pack will be slightly warm to the touch.
Procedure Follow these steps to replace the battery pack.
Step Action
1 Press the PX5 power button to off.
2 Turn off power to the circuit being measured.
3 Disconnect voltage and current probes from the circuit and the PX5's
rear panel.

4 On the bottom of the PX5, push the tab to release the battery cover. Refer
to the diagram shown on page C-5.

5 Remove the cover.
Pull up on removal strap and remove battery pack.

Insert the new pack into the compartment making sure to observe
polarity markings.

8 Replace the cover and press down until it latches closed.

9 Discard the old battery pack in accordance with Environmental
Protection Agency (EPA) regulations.

10 Press the PX5 power button to on.

Continued on next page
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APPENDIX C/ Battery Specifications and Replacement Procedure

Battery removal
diagram

BATTERY
PACK

C-5
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APPENDIX D

User Replaceable Parts List

The following parts are easily replaced by the operator and do not require special tools
or access to the interior of the unit.

Introduction

Call Dranetz-BMI Customer Serviceat (732) 287-3680 or 1-800-372-6832 to order any
of the following parts.

To order parts

PartsList
Part Description Part Number

AC Adapter/Battery Charger XBC-PX5
Battery Door 116037-G1
Battery Pack BP-PX5
Rubber Skin for PX5 116035-G2
Voltage Cable Assembly, 4 Pair w/ Alligator Probes 116042-G3
(See below for separate parts)

M easurement

Icgbleset, parts Part Description Quantity Part Number
Measurement Channel Cable Assembly 4 114013-G1
Alligator Clip, 4MM Plug-on, Red 4 900371
Alligator Clip, 4AMM Plug-on, Black 4 900372
1000V Cable, Red 1 900366
Yellow Cable/Plug 1 900367
6FT Cable/Plug Blue 1 900368
6FT Cable/Plug Gray 1 900369
6FT Cable/Plug White 1 900370
Carry Strap 1 116040-G1
Cable Pouch 1 116043-G1

D-1
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Overview

Who should

APPENDIX E

Common Circuit Connections

If you are making power measurements, follow these diagrams so that your ABC

read thissection values are calculated correctly.

WARNING

ADVERTENCIA

1.888.610.7664

Death, seriousinjury, or fire hazard could result from improper connection of this
instrument. Read and under stand this manual before connecting thisinstrument.
Follow all installation and operating instructions while using thisinstrument.

Connection of thisinstrument must be performed in compliancewith the National
Electrical Code (ANSI/NFPA 70-2005) and any additional safety requirements
applicable to your installation.

Installation, operation, and maintenance of thisinstrument must be performed by
qualified personnel only. The National Electrical Code defines a qualified person
as“onewho hasthe skills and knowledge related to the construction and
operation of the electrical equipment and installations, and who hasreceived
safety training on the hazardsinvolved.”

Qualified personnel who work on or near exposed energized electrical conductors
must follow applicable safety related work practices and proceduresincluding
appropriate personal protective equipment in compliance with the Sandard for
Electrical Safety Requirementsfor Employee Wor kplaces (ANSI/NFPA 70E-2004)
of USA and any additional workplace safety requirements applicable to your
installation.

Una conexion incorrecta de este instrumento puede producir la muerte, lesiones
gravesy riesgo deincendio. L eay entienda este manual antesde conectar. Observe
todaslasinstrucciones de instalacion y operacion durante €l uso de este
instrumento.

L a conexion de este instrumento debe ser hecha de acuerdo con las normas del
Cddigo Eléctrico Nacional (ANSI/NFPA 70-2005) de EE. UU., ademéas de
cualquier otra norma de seguridad correspondiente a su establecimiento.

Lainstalacion, operacion y mantenimiento de este instrumento debe ser realizada
por personal calificado solamente. El Cédigo Eléctrico Nacional definea una
persona calificada como " una que esté familiarizada con la construccién y
operacion del equipoy con losriesgosinvolucrados.”

E-1
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oVervieW, continued _

AVERTISSEMENT Si I'instrument est mal connecté, la mort, des blessures graves, ou un danger
d'incendie peuvent s'en suivre. Lisez attentivement ce manuel avant de connecter
['instrument. L or sque vous utilisez I'instrument, suivez touteslesinstructions
d'installation et de service.

Cet instrument doit étre connecté conformément au National Electrical Code
(ANSI/NFPA 70-2005) des Etats-Unis et a toutes les exigences de sécurité
applicablesa votreinstallation.

Cet instrument doit étreinstallé, utilisé et entretenu uniqguement par un personnel
qualifié. Selon le National Electrical Code, une personne est qualifiéesi " elle
connait bien la construction et |'utilisation del'équipement, ainsi que les dangers
quecelaimplique”.

WARNUNG Der falsche Anschluf? dieses Gerates kann Tod, schwere Verletzungen oder Feuer
verursachen. Bevor Sie dieses | nstrument anschlief3en, miissen Sie die Anleitung
lesen und verstanden haben. Bei der Verwendung dieses | nstruments missen alle
I nstallation- und Betriebsanweisungen beachtet werden.

Der AnschluB dieses I nstruments muR in Ubereinstimmung mit den nationalen
Bestimmungen fur Elektrizitat (ANSI/NFPA 70-2005) der Vereinigten Saaten,
sowie allen weiteren, in lhrem Fall anwendbaren Sicher heitsbestimmungen,
vorgenommen wer den.

Installation, Betrieb und Wartung dieses I nstruments diirfen nur von
Fachper sonal durchgefiihrt werden. In dem nationalen Bestimmungen fur
Elektrizitat wird ein Fachmann als eine Per son bezeichnet, welche " mit der
Bauweise und dem Betrieb des Gerates sowie den dazugehotrigen Gefahren
vertraut ist."

Continued on next page
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I APPENDIX E/ Common Circuit Connections

WARNING To avoid therisk of electric shock or burns, always connect the safety (or earth)
ground before making any other connections.

WARNING Toreducetherisk of fire, electrical shock, or physical injury it isstrongly
recommended to fuse the voltage measurement inputs.
Fuses must be located as closeto the load as possible to maximize protection.

WARNING For continued protection against risk of fire or shock hazard replace only with
same type and rating of recommended fuse.
Use only fast blow type fuse which israted 600V. Recommended fusetypeis
Littelfuse, part number KLKD.300 rated 600V AC/DC, 0.3A fast blow.

WARNING Do not replace fuse again if failureisrepeated. Repeated failureindicates a
defective condition that will not clear with replacement of the fuse. Refer
condition to a qualified technician.

Safety The following safety precautions must be followed whenever any type of voltage or
precautions current connection is being made to the PX5.
» Wear proper Personal Protective Equipment, including safety glasses and insulated
gloves when making connections to power circuits.
» Hands, shoes and floor must be dry when making any connection to a power line.
» Before each use, inspect all cablesfor breaks or cracksin the insulation. Replace
immediately if defective.
* Set the PX5 power switch to Off.
 Before connecting to electric circuits to be monitored, open their related circuit
breakers or disconnects. DO NOT install any connection of the PX5 to live power
lines.
» Connections must be made to the PX5 first, then connect to the circuit to be
monitored.

Continued on next page
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oVervieW, continued _

Voltage and This section contains diagrams of both voltage and current probe connections that are
current required when power measurements are to be made.
connections

Voltage: Voltage probes are connected to the individual source or load line and are
referenced to the return (common) line voltage probe connection for greatest accuracy.

Current: Current probes are connected to each line and positioned to measure currents
with reference to the voltage probe. Incorrectly positioned current probes may produce
erroneous power measurement. Current probes are always oriented with the arrow
pointing to the load.

Phasor Correct phasor diagrams (for resistive loads) are shown for each connection.
diagrams

In thisappendix The following connections are shown in this appendix.

Topic See Page
Verifying Voltage and Current Connections E-5
Single Phase E-7
Split Phase E-8
3 Phase, Four Wire Wye E-9
3 Phase (Floating or Grounded) Delta E-10
3 Phase 2-Watt Delta E-11
Generic Circuit E-12
2 1/2 Element Without Voltage Channel B E-13
2 1/2 Element Without Voltage Channel C E-14
Connecting to a Potential Transformer (PT) E-15
Connecting to a Current Transformer (CT) E-17
Connecting to an Isolated Current Transformer (1SO) E-18

E-4
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APPENDIX E/ Common Circuit Connections

Verifying Voltage and Current Connections

Introduction

Displaying the
screen

Single Phase
resistive load

Split phase

Three phase

1.888.610.7664

Correct voltage and current connection of single phase, split phase, or polyphase
connections can be verified using phasor diagrams. Phasor diagrams are graphic
representations that show the magnitude and angular rel ationship of voltage and current
for each phase of a monitored connection. Each connection diagram on the following
pages shows the correct voltage and current phasor diagrams (for resistive loads) for
that circuit.

To display the Voltage and Current Phasor screen, from the Home screen press Phasor.
The following screen depicting Positive Sequence 3 Phase Deltaresistive load will

appear.

H 1267 % W 0.07 A0 LoD £000 (D
SHES A g 28.1° L
1z0e,.
B 12a7 % O 230.1° -
2864 A g 270.0°
C 1267 % H 118.1° c
Z864 A g 140.1°
9935 Y O I60.0°
9935 A m 360.0°

Imbalance

Yolts Amps
Zere 72,7 19.2

Pos 76,5 18.5
Heg SE.4 12,3
PsH ES5.0% B3.3%
2-H 182 9958 6%
RMs: B0 g.4

zaa#

Dermo Exit
]

MARK241

The touch screen Demo button presents an animated phasor demo rotation for resistive,
capacitive and inductive loads.

A single phase voltage or current phasor is displayed as a single line showing a channel
reference at 0 degrees and a magnitude relative to its measured value. An arrow head
on the line indicates direction.

Split phase vectors are displayed as dual lines showing channel references and
magnitudes and opposite (180 degrees) directions.

Three phase vectors are displayed as three lines, 120 degrees apart in aresistive |oad
(unity power factor). Phase displacement will occur in areactive or capacitive load.

Continued on next page
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Verifying Voltage and Current Connections, continued I

Incorrect Phasor displays that show incorrect current probe connection can be corrected by
gl_Jr rent phasor  reconnecting the probe so that the arrow on the probe handle points toward the load.
iagram

PX5isableto display diagrams of wiring configurations to assist usersin the selection
of circuit type appropriate for their application (see Chapter 5 Start Menu - Circuit Type
Selection on page 5-12). The instrument compares the detected voltages, currents, and
phase sequence (if applicable) to the selected circuit type. PX5 issues amessage if the
specified circuit type and the actual voltage/current connections match.

The next pages describe and illustrate the wiring configurations available for set up in
PX5.

WARNING I nterconnect Jumpers bearing part number 114013-G1 supplied with the standard cable
set can be used to bond the same conductor points together. To reduce therisk of fire,
electric shock, or physical injury, it is strongly recommended that connections be made
with all circuits de-energized and current carrying conductors fused. If it is hecessary to
make connections on energized circuits, these must be performed by Qualified
Personnel ONLY with proper Personal Protective Equipment.

E-6
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I APPENDIX E/ Common Circuit Connections

Single Phase

Introduction When making voltage connections to a single phase circuit use channel A differential
inputs as shown below. The figure also shows voltage connection using channel D asa
differential input for measuring neutral to ground voltage. Neutral to ground
measurements are important but optional.

NOTE Be sure to connect the current probe with the arrow on the handle pointing towards the
load or an erroneous power reading will result.

Connection
diagram
LINE n LINE
RED
SOURCE g R (O Loap
NEUTRAL n 0 RETURN
BLK RED
WHT GRY
©@Y® 10 e0ve
A N, T N, L N Ao Ao
PX5-901
Phasor
diagrams
S @ o

E-7
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Split Phase L

Split Phase
Introduction When making split phase measurements, use both channels A and B for voltage and
current connections. The neutral is chosen as the reference for measurement purposes.
The figure also shows voltage connection using channel D as a differential input for
measuring neutral to ground voltage. Neutral to ground measurements are important
but optional.
Connection
diagram
A LINE
A O
It
NEUTRAL RETURN
RED
- H GRY
B : O
B LINE
SOURCE LOAD
©Ve ! 1eeheu e
&SOW RNS MAX & PROBE &S(X)V RMS MAX A PROBE &SOW RNS MAX & PROBE &SOOV RNS MAX A PROBE PX5,902
Phasor
diagrams
180% ® 180 ®
VB VA IB IA
E-8
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I APPENDIX E/ Common Circuit Connections

3 Phase, Four Wire Wye

Introduction Channels A, B, and C are connected to voltage and current probes. The neutral is
connected to common and is the reference for the three channels. The figure also shows
voltage connection using channel D as a differential input for measuring neutral to
ground voltage. Neutral to ground measurements are important but optional.

Connection
diagram
o A LINE
RED
RED C)
B LINE
B
QO |roap
L C LINE
Wi O
SOURCE
NEUTRAL n RETURN
BLK BLK BLK RED
WHT WHT WHT 4 Ry
- L
e ee ' ®dle
PX5-903
Phasor 120 1200
diagrams

E-9
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3 Phase (Floating or Grounded) Delta I

3 Phase (Floating or Grounded) Delta

Introduction In this power connection, the PX5 uses voltage channels A, B, and C as differentia
inputs with channel A using source voltage A-B, channel B using B-C, and channel C
using C-A asthe reference. Current probes are connected to channels A, B, and C.
Neutral to ground measurements are important but optional.

Connection
diagram

A LINE

B _LINE C)

B
O
A‘ < ﬂ C LINE
SOURCE l =10
00 ' V00 V©0 0
PX5-904
Floating Delta
phasor diagrams 2,

210° 33
240°

E-10
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I APPENDIX E/ Common Circuit Connections

3 Phase 2-Watt Delta

Introduction The figure below shows the 3 Phase 2-Watt delta connection using phase channels A-
B-C. Current probes are connected to channels A and B. Neutral to ground
measurements are important but optional.

Connection
diagram
n A LINE
RED
RED
B LINE C)LOAD
; (OLoap
A C M
SOURCE RETURN
p— BLK BLK BLK BLK
) WHT WHT WHT Y WHT
Mooov s wx Aerose A\eoov s wax AN erose Aooov rvs wax AN erose A\ soov s uax AN prose ox5.908
Phasor
diagrams

90°
60° ls
A
v, ¥ Ia
A
3300
E-11
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Generic Circuit _

Generic Circuit

Introduction In the Generic circuit connection, the PX5 uses voltage channels A, B, C,and D as
differential inputs. Current probes are connected to channels A, B, C, and D.

Connection

diagram
A LINE
B LINE
C LINE

WHT
D
@re Yeelt®odve |
E-12
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I APPENDIX E/ Common Circuit Connections

2 1/2 Element Without Voltage Channel B

Introduction Channels A and C are connected to voltage. Current probes are connected to channels
A, B and C. The neutral is connected to common and is the reference for the three
channels. The figure also shows voltage connection using channel D as a differential
input for measuring neutral to ground voltage. Neutral to ground measurements are
important but optional.

Connection
diagram
n ( /ﬂ A LINE
B
LOAD
A =
SOURCE
PX5-907
Phasor 1200, 1207
diagrams c ¢
® ®
Vy I'a
IB
240°
E-13
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2 1/2 Element Without Voltage Channel C I

2 1/2 Element Without Voltage Channel C

Introduction Channels A and B are connected to voltage. Current probes are connected to channels
A, B and C. The neutral is connected to common and is the reference for the three
channels. The figure also shows voltage connection using channel D as a differential
input for measuring neutral to ground voltage. Neutral to ground measurements are
important but optional.

Connection
diagram g }
n f] A LINE
I | =
ﬁ:m =
RED C)
B
LOAD
A =
SOURCE
PX5-908
Phasor 1200
diagrams Ic
o°
VA IA
VB IB
240° 240°
E-14
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I APPENDIX E/ Common Circuit Connections

Connecting to a Potential Transformer

Safety Follow the safety precautions listed on page E-3 when making all potential transformer
Precautions connections.
NOTE Potential Transformers are not manufactured by Dranetz-BM| and are discussed here

for informational purposes only.

Definition A potential transformer (PT), also referred to as a voltage instrument transformer,
provides the necessary step-down ratio to reduce the high voltage of circuits above 600
Vrmsto alevel for safe measurement. A PT also providesisolation and proper
connections for instrument attachment.

Connections PTs are usually fixed in position and require that the voltage probe(s) be connected to
their terminal connections.

WARNING Refer to the manufacturer’sinstructions, related to the PT, for exact infor mation
for probe connection for voltage monitoring. Do not exceed 600 Vrmsinput to the
PX5 voltage inputs.

ADVERTENCIA Consultelasinstruccionesdel fabricantereferentesa TP (transformador
potencial), paralainformacién exacta de la conexién de sonda a fin de monitorear
el voltaje. No superela entrada de 600 Vrms a las entradas de voltaj e de PX5.

AVERTISSEMENT Sereporter aux instructions du fabricant relatives au transformateur detension
(Potential Transformer - PT) pour obtenir lesrenseignements exactssur la
connexion de sonde utilisée pour la surveillance du courant. Ne pas dépasser
I’entr ée de tension efficace de 600 RM S dans les entr ées de tension de PX5 volts.

WARNUNG Genaue Informationen zur Mef3fiihlerverbindung fir die
Spannungsliberwachung entnehmen Sie bitte den Anleitungen des Her stellers
(siehe Spannungsteilertransformator). Die Eingangsspannung von 600 V
(Effektivwert) in die PX5 Spannungseingange sollte nicht Uberschritten werden.

E-15
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Connecting to a Potential Transformer, continued I

Procedure Follow these steps to connect voltage probes to a potential transformer.

Sep Action
1 Turn off power to the PT.

Connect the colored voltage probesto the channel inputs on the PX5 top

panel.
3 Connect the colored voltage probes to the PT’s connectionsin
accordance with the manufacturer’s instructions.
4 Turn on power to the PT.
Scale factor The scale factor of the PT must be accounted for in making accurate voltage

measurements. Because the monitored output voltage of the PT is stepped-down
(divided) from the original voltage, this ratio must be stepped-up (multiplied) by the
PX5 when voltage computations are performed. The PT scale factor is usually mounted
on the PT assembly and is entered into the PX5 on the scale factors screen (refer to
page 5-10). Refer to the PT manufacturer’s literature for the scale factor of the device
you are using.

E-16
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I APPENDIX E/ Common Circuit Connections

Connecting to a Current Transformer (CT)

Safety The following safety precautions apply to current transformer (CT) connectionsin
precautions addition to those safety precautions stated on page E-3.

* Never energize a CT with the secondary open.

» Never disconnect the secondary of a CT with primary energized.

WARNING Refer to the manufacturer’sinstructionsrelated to the CT for exact information
for connectionsfor current monitoring. Do not exceed manufacturer’sratings.

ADVERTENCIA Consultelasinstruccionesdel fabricantereferentesa TC (transformador de
corriente) paralainformacién exacta de las conexiones a fin de monitorear la
corriente. No exceda las capacidades nominales del fabricante.

AVERTISSEMENT Sereporter aux instructions du fabricant relatives au transformateur de courant
(Current Transformer - CT) pour obtenir lesrenseignements exacts sur les
connexions utilisées pour la surveillance du courant. Ne pas dépasser la puissance
recommandée par le fabricant.

WARNUNG Genaue I nformationen zu Verbindungen fir die Stromiberwachung entnehmen
Sie bitte den Anleitungen des Her steller s (siehe Sromumwandler). Die
Grenzwerte des Her steller s sollten nicht Gberschritten werden.

NOTE Current Transformers are not manufactured by Dranetz-BM|I and are discussed here for
informational purposes only.

Description Current transformers, also known as instrument transformers, reduce high level
currentsto low level currents so they can be safely monitored. These devices are
similar to PTs used for voltage measurements in that both reduce values for safe
measurement. The reduction, or step-down ratio, is stated as a scale factor that is used
by the PX5 to step-up the measured value to its origina value.

Typesof CTs There are single-phase CTs and polyphase CTs dependent on the source transformer
used. Current reduction ratios vary widely and are also dependent on the source
transformer used. Rating plates attached to the CT provide information asto theratio
and current limitations.

E-17
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Connecting to an Isolated Current Transformer I

Connecting to an Isolated Current Transformer (ISO)

Introduction Low current monitoring devices made by Dranetz-BMI are called isolated current
transformers or | SO boxes. The Dranetz-BMI 1SO box hasa5 A current range.

Safety The following safety precautions apply to 1SO box connections in addition to those
precautions safety precautions stated on page E-3.

» Never energize an 1SO box with the secondary open.
» Never disconnect the secondary of an SO box with primary energized.

WARNING Physical injury or equipment damage could result if | SO boxesareimproperly
connected. Do not connect an | SO box between two conductors which are at
different voltage potentials.

ADVERTENCIA Podrian producirselesionesfisicaso dafiosal equipo si se conectan indebidamente
las cajas del transfor mador aislado de corriente (1SO). No conecte una caja del
I SO entre dos conductor es que tengan distintos potenciales de voltaje.

AVERTISSEMENT Une mauvaise connexion destransformateursd’intensitéisolés (1 SO) peut
provoquer des blessures corporelles ou des dégats matériels. Ne pasrelier les
transformateurs 1 SO entre deux conducteur s de tensions différentes.

WARNUNG Falsch angeschlossene 1 SO-K asten (Isolierte Sromumwandler) kénnen zu
korperlichen Verletzungen oder Gerateschaden fuehren. Schliessen Sie einen | SO-
K asten nicht zwischen zwei L eiter mit unter schiedlichem Spannungspotential.

Connectionsto  The SO box hasterminal posts labeled X1 and X2 that are connected in series only

SO box with an ac current source. In normal connections, where phasing of current and
voltages are important for power measurements, the X1 terminal is connected towards
the source input line.

Continued on next page
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I APPENDIX E/ Common Circuit Connections

Connectionsto  When connecting to CTs, the X1 terminal is normally connected to the H1 terminal of

I SO box the device for correct reference phasing.

(continued)
Where power measurements or voltage/current phase rel ationships are not important,
the X1 and X2 terminals may be connected in series with the output devicein any line
(hot or return) or in any relationship of X1/X2.

Applications ISO boxes can be used in a number of ways. These methods include:

« connecting them to the secondary of CTs for metering by the PX5.

* inserting them in series with the load current to measure low current val ues.

« connecting them to a non-Dranetz clamp-on current transformer and using that CT
to monitor current with the PX5.

SO box The figure on the next page shows an 1SO box connected from any current channel
connectiontoa  input to a permanently installed CT. The connection shown is made in the load return
erJz;rzgfn(;[rmer line for current monitoring only. Polarities of the SO box and CT are kept in-phase by

matching markings of X1 to H1. Scale factors of both devices must be multiplied
together to get the resultant scale factor. The scale factor value calculated for aCT is
3.375.

Continued on next page
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Connecting to an Isolated Current Transformer, continued I

CAUTION DO NOT exceed current limits of the | SO box.

PRECAUCION NO excedaloslimitesdecorrientedela cajadel 1SO.

ATTENTION NE PAS dépasser leslimitesd’intensité du transformateur 1S0.

VORSICHT Die aktuellen Grenzwertefir den | SO-K asten sollten NICHT Uber schritten

werden.
1 SO box
connection to a
CT
CT
LINE
SOURCE () Loap
RETURN
ISO—65x—5
Scale factor = 3.375
to adapter cable PX5-131
E-20
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Range of

IEEE, IEC, &
Dranetz-BMI

1.888.610.7664

APPENDIX F

Event Classification

Events characterization implemented in PX5 adheres to the IEEE 1159 and IEC 61000-
Variationsasper 4-30 Class A measurement standards. The range of variations as per |IEEE and IEC
standards are featured below, along with quality test measurements for fast transients
developed by Dranetz-BMI.

|EEE 1159

|EC 61000-4-30
(deviations from |IEEE
1159 only are noted)

Dranetz-BM|

Short Duration Variations

Magnitudes
Sag/Dip

Swell

Interruption

Tempora
| nstantaneous

Momentary
Temporary
Duration

(Sag) Vrms Below 90%
(or Low limit) to 10% of
nominal

Vrms Above 110% (or
High limit) to 180% of
nominal

Vrms Below 10% (or
Very Low limit) of
nominal

0.5- 30cycles

0.5 - 30 seconds

3 - 60 seconds

begins when any one
phaseis Out of Limits;
endswhen all phasesare
Within Limits

(Dip) Vrms Below 90%
(or Low limit) of
nominal

Vrms Above 110% (or
High limit) of nominal

Vrms Below 1% (or
Very Low limit) of
nominal

Long Duration Variations

Magnitudes

Sog
Swell

Interruption

Duration
Sustained

Cold Load
Pickup isreturn
from sustained

same magnitude values
as Short Duration
Variations (see above)

> 1 minute

Wy www.calcert.com

Continued on next page
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Event Classification, continued L

Range of
Variationsasper
Do e & |EEE 1159 |EC 61000-4-30 Dranetz-BM|
(continued) (deviationsfrom |EEE
1159 only are noted)
Transients
Impulsive no more than one IEC classification for | Peak - absolute
transition in each transients are value from zero axis
direction undefined, as of
Oscillatory ringing freq following | version approved in Width - time
initial transition 2003. between 50% of
peak rise and fall
High Frequency
frequency range | 0.5- 5 MHz Duration - total time
duration | 5 us of waveshape
magnitude | O - 4 pu above Vnom trigger
Medium Rise - time between
Frequency 10% and 90% of
frequency range | 5 - 500 KHz peak
duration | 20 us
magnitude | 0 - 8 pu above Vnhom Fall - time between
90% and 10% of
Low Frequency peak
frequency range | 1/2 cycle- 5 KHz
duration | 0.3 - 50 ms Direction:
magnitude | 0 - 4 pu above Vnom Positive - adds
energy to curve;
Negative - subtracts
energy from curve
Ring frequency -
dominant between
2nd and 128th
harmonic
Continued on next page
F-2
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I APPENDIX F/ Event Classification

Range of
Variationsasper
Lok [EC and |EEE 1150 |EC 61000-4-30 | Dranetz-BM|
(continued) (deviationsfrom |[EEE
1159 only are noted)

Waveform Distortion (measured as steady state valuesfrom 10/12 cycle
calculations)

DC Offset
frequency range
magnitude | 0 - 0.1%

Harmonics
frequency range | DC - 100th
magnitude | 0 - 20%
Interharmonics
frequency range | 0- 6 KHz
magnitude | 0 - 2%
Notching
frequency range | 35 KHz
magnitude
Noise
frequency range | Broadband
magnitude | 0 - 1%

F-3
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APPENDIX G

PX5 Menu Structure

Menu structure PX5 menu screen maps are shown in the following pages. Usethe Level number and Heading as
guide to navigate through the different menu screens. Each screen contains touch screen buttons
which lead to related functions.

description

In this appendix The following screen maps are shown in this appendix.

1.888.610.7664

Wy www.calcert.com

Level No. Heading See Page
001 Home Screen G-2
100/1 Start Menu - Automatic Setup G-3
100/2(a) Start Menu - Wizard Setup G-4/a
100/2(b) G-4/b
100/3(a) Start Menu - Monitor Same Circuit G-5/a
100/3(b) G-5/b
100/4 Start Menu - Load setup template from card G-6
100/5 Start Menu - Load data from card G-6
150 Instrument Settings G-7
108 Circuit Type Selection G-8
200 Scope Mode G-9
300/1 Meter Mode - Standard G-10
300/2 Meter Mode - Distortion G-11
300/3 Meter Mode - User Specified Frequency G-12
300/4 Meter Mode - Unbalance G-12
300/5 Meter Mode - Advanced G-13
220 Harmonics G-14
240 Phasor Display G-15
112 101 Advanced Options - Transient Limit G-16
112 201 Advanced Options - RMS Variation Limit G-17
112 301 Advanced Options - Waveform Capture G-18
112 401 Advanced Options - Characterizer Options G-18
112 501(a) Advanced Options - Journal Limit G-19/a
112 501(b) G-19/b
112 601 Advanced Options - Journal Interval G-20
112 701 Advanced Options - EN50160 G-21
400 Events G-22
401 Event Options G-23
430 Trend G-24
470(a) Reports - EN50160 G-25/a
470(b) Reports - Status G-25/b
G-1
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LEVEL 001
Home Screen

To Level 300

To Level 220

MARK30 MARK22
Standard{Distortion {UserFrea'{Unbalance'{Advanced THD: Odd: 51%  Even: 52X Totak 73%  TID: &8
50
a0
Comp Basic H IEB. 3 3&.8?
=52
e |B| 1283 30.07
C| 128.3 38.87 252
Demand
200
D| 9.986 18.82
Energy 158
-_ * 102
Harrmonics H B EES - 3
BE-C 2a9.3 " b
Flicker - * X
C-A BOE. 3 B
+ Derived values — 153
| Exit Chan | Param | Detail | Options  List Exit
A A
To Level 200 To Level 240
MARK20 MARK24
WTalaS P
1267 ¥ H 0.0° Q000 WDy 2000 ASDIV
[ 120.7 v ZpE3 A g 2810 .
30.03 AN tzar,
Bizer v O230.0° -
2684 A g 270.0° R
B 1207 ¥O 127 ¥ W 118.1° i i
30.04 A0 \ CLEsh m 140.1°
MARK 124 [ 29ss v @ 360.0°
C 1207 vm 0055 A m 36000° :
DS (] Power Xplover E 0.6.2[eThiser 2 zooz|e 1902w | Sep B3 B3 i
0085 vm /, HMOHITORING STATUS: DVIHE . Imbalance :
O HES e CIRCUIT T4FE: 2 Fhase Wue @ e Yolts Amps
HEHMORY CARD: S0 ME Free “ s Zero 737 192
Frequency L — . . . Pos 755 185
EEEE He. JOURHALS LOGGED: ] e Meg 5G4 12.3 -
P/M ES_8% E3.3% zaost
50.00 ¥-Div 12.50 0-Div AT /0 102 9% 38 6%
Ll
Chan Ckitng Exit | Ppoms oo aa Demo Exit
-y
Scope Heter Harmonics Phasor
MARK43 MARK15!
5o Instrumnent Settings Setup Menu
dl .
1=25.0 | Ll
& ] Time and Date Turn Beeper On-OFF
12e.e R
1052 'f Trend Events Reports Preferences :;,"i:’m","_’;en:iﬁi'_" Communications
Lo Langue, Lingual
e | stoerseroe = =
e STRART -SETUPR Display Preferences Memory Card
=150
=508
=250
Reset to Factory Defaults.
se.00 E
I'RMS WA
BRAEAS@DE - @NSHOAD@DE, JUH ZE @ 1 MINS/DIV
& Param Exit Esit
To Level 430 To Level 150
¥ MARKS0 A 4 MARK100 A 4 MARKA470
== Powerplorer ¥ LE11 Dec 27 B4
! MOHITORING STATUS: oH -
. R 2R Teee: £ Fnaes wae S
HEEEZTS - 149,200, Mar 02 04 10 SECSDiv [ 1 Rutomatic Setw " HMEMORY CQHD.= 32.00 ‘NB Fi '\ -
p (Power Quality). 5 "
WESESE AV Instantaneous Sag. i = HLENE Faiier fplorsr site .
1300 ] .00 JOURHALS LOGGED: 1 4
028 \ K 20.50 ] Wizard Setup 1 |
: ¥ .
T5.00 H 20.00 l— " u
arso I 980 pa—
20,00 i 23,00 Monitor same circuit,
P = oo = scope EN50160 Status Phasor
prets 20.50 _| F
B B 30.00 Load setup template from card. Cancel
prak-3 29.50 —
e e Lead data f a M =t 3
mayu cEyU ma mE L oad data from card. Trend Events Reports Preferences
202 008 - 19:52:02.275, Mar 02 04 100 m SECS/ D I
Y d o
| Detail | Options ¢  +  Wave  Exit Exit sToP

To Level 400
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LEVEL 100/1
Start Menu - Automatic Setup

MARK100

Autornatic Setup (Power Qualitul.
Wizard Setup.

Monitor samme circuit.

Load setup template from card.

Load data from card.

(& H— To Level 001

MARK123b +

MARK101a

Setup Surnrnary

- + Circuit Tupe: 3 Phase Wye
Wersian: Elz2 ) E Mominal Yoltages: 1z0.00

Site Marne: Power Wplorer Site Marninal Current: 3007
Circuit Tupe: 2 Phase Wye Hominal Frequency: 60.00
Mominal Yaolts: 12a Card Status: Ernpty
Marninal Armps: 2EE3ICE Fres Space: 32.00 HMB
Morminal Frequency:  S6.88

# Verify if the select current probes are correct. To
change current probes, press the Probe button

FMaonitoring Mode: Standard PG

Scale Factors: Yaolts Araps
Channel A: Liaaa 1686 The i . du £ itoring. Tri
Channel E: LaBE 1606 e instrument is now readd for monitoring. Trigger

. g y parameters and thresholds are set to monitor power
Channel C: Laaa 1668 quality. Please review the detected circuit for walidity.
Channel O: Leaa 1885
Current Probes:
Channel A:  Other, Scale:  LEGEA +

= L L i
Exit hl [Summargl Probe oK Cancel
MARK104 A 4 MARK104a

Current Probe Selection

Current Probe Selection

Other, Scale: 1000

A [other, Scale: 1.000

=

TR2300, 19A-S80H RMS

TR2510, BA-19A FMS B lpther, 5cale: 1.000

TR2320, ZEEA-3E0EA RMS

C |other, Scale: 1000

AC-DC, BA-158A RMS

AC-DC, BA-1588A RMHS D blher. Scale: 1000

E Set Identical

TR2019B, 1A-300A RMS

A

TR2021, 1A-38R RMS

E
&
i 0K ‘l Cancel )

Scale

v MARK103

Current Probe Selection

ABC D:

[ther, Scale: 1.000

| Change !

Set ldentical

W www.calcert.com sales@calcert.com
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LEVEL 100/2(a)
Start Menu - Wizard Setup

MARK100

L
-
-
=

Autornatic Setup (Power Qualityl.
Wizard Setup.

Monitor same circuit.

Load setup template From card.

Load data from card.

“en

L4

—» To Level 001

MARK10
iy
C t ™
Current Probe Selection
MARK104 Ggale
e Factors F| pther. Scale: 1.000 | Change :
Current Probe Selection (Fhtearf]
ircuikt
v Tupe Y
Other, Scals: 1.000 el B Dther, Scal=: 1.000 || enange
TRZ500, 18A-S8&A RMS Halues
3 HMode of E bther, Scale: 1.000 | Change -
TR2510, BA-18A RMS Operation
HMaonitoring
TR2520, 366A-38867 FMS Mode D pmer, Scale: 1000 | Change — |
ol Cehmoe”
AC-DC, BA-15BA  AMS -~ Dptions
E Enable Currents —E Set ldentical
AC-DC, BR-1S6EA RMS HMemory |
Card
. A
TRZ2019B, 1A-288A RMS
Hext Cancel
TRZ2021, 1A-38A RMS 4,?
[ 1| ) ) A 4 MARK105 MARK105b
Scale OK Cancel e ——— e —
| Scale Factor Setun | N B b
Probe Scale Factor Setup Probe
Scale
* Factors Yolts ‘ Amps ‘ li ; B_ )
-
MARK10Z Circuit A “1.000 “1.000 P circuit
E'“m i ~\ Tupe Tupe 1 l 2 l 3 l - l
& Hominal 1 1 Hominal
o ¥alues B “1.000 “1.000 ¥alues me
®
Factors H lmnbled ] Hode of y y Mode of 4 5 E
— Dperation Operation
Circuit " c “1.000 “1.000 E E E
Type HMonitoring HMonitoring
Nominal B [mﬂ.l.d | Mode ) ) Mode 7 g g
Values Rdvanced D “1.000 “1.000 Rdvanced :ﬂ"
Mode of E lmnbled ] Options Options
Operation A . HMemory Memory B -I-/ C
Monitoring D [ | Card . A Card | = Cancel )
Hode Disabled | Y - 3
[ He:xt C. 1 P Hext C. 1
Sdied l ray l & l ancel l reu l ex ancal
Options =
Y MARK107 MARK108
e ]_ Enable Currents | __\‘ =
Card C ~ C t
= ~ - Prd ™ e Circuit Tupe Selection 2 Phass Wye
Next X ) WARMINGt  Irproper connection of this
L—.L—w Sc instrument could result in the loss of life, Scale (G
Fa phusical harm or a fire hazard. Factors & m’¢ -
. L Circuit %
Rlso, connection of this instrument riust be - C
performed in complisnce with the Hational Tupe m:
MARK103 Ho! Electrical Code (AMSI-MFPA 7B-2B851 or any Mominal
Val other additional safety requirements applicable Yalues ] ]
- ™ to wour installation. i
Current Probe Selection Ho Hode of @50 oG OGO Erk
Scale Op Installation, operation, and maintenance of this Dperation '—'R_—' '—'B_—' '—'C_—' '—'D_—'
o e ABCD: :“ g::;grﬁ::f rmust be performed only by qualified no:itoring
ode
Circuit . - - X - l Scope ) l Phasor ) l Ckt + : l| Ckt + )
Type T Ad The Mational Electrical Code defines a qualified Advanced
[‘I’IPZSDI]. 18R-588R RMS I Change Op person as one familiar with the construction and Options Detected as 2 Phase Wue
Hominal opetation of the equiprment and the hazards Voltage O Sequence CCW(RBC)
Values He involved. Eiel:orl_l Current OF
ar
Hode of = Accept 1> - -
0 t
s S 4 l Prev il Hext il Cancel )
Honitoring .
Hode |
Rdvanced * MARK110
Options = = —— v
' Enable Currents [#" set identical Current — N
Mermor ]_ Prob Hi al Yalues
e | ) rove To Level 108
Lcale .
——— Frriar Thulet compu::jed noml:a[l_\cvaluegl Fé.v]r Freql;encg,
Hext Cancel woltage and current (f enabled) are shown
S Sl Cir cuit on the screen. Make sure that the nominal
Tupe walues are correct, These walues will be the
. basis for setting default threshold and other
Hormninal parameters for menitoring,
Values
Hode of Fi = i | ing
Operation FEqUency: Iﬁl] 111} Hz lw
Monitoring
Mode Yoltage: |12l].ll Yaoles
Advanced
Dptions
Memory Current: |30.n4 Amnps
Card

b -

[ prew 1 Hamr 1 Fancel
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LEVEL 100/1(b)
Start Menu - Wizard Setup

MARK109
O t T
p:.l;;zn Basic Meter
;;:Itirs The instrument is now configured for your
wiring setup and is ready to use as a meter.
Circuit You cam:
Tupe
Hominal l Continue and set ts to record
v:::::‘: |7 events and statistical data.
Hode of
Operation Use as a meter,
Monitoring
Mode
Advanced
Options
Memory
Card . o
l Prev il Hext ‘l Cancel A
Y ___ MARKI1 MARK111b
Slaatie e
C t ™ C s -
p:;;:n Choose Monitoring Mode p:;;:n Choose Monitoring Mode
Scale [#| Standard Power Quality, Dmd, Eng. Scale [ standard Power Quality, Drad, Eng.
Factors Factors
%i.:;:il ["| Current Inrush. E:;:it [ Current Inrush.
Horninal E Hominal E
Yalues I_ Fault Recorder. Yalues I_ Fault Recorder.
Hode of Hode of
Operation |_ Long-term Timed Recording, Dmnd, Eng. Dperation I_ Long—terrn Timned Recording, Dmnd, Eng.
= =
itz [ Continuous Data Logging, Dmnd, Eng. it [ Continuous Data Logging, Dmd, Eng.
RAdvanced Advanced
Options - Opti
" |_f ENS0160 Power Quality. piians |7f ENS0160 Power Quality,
Memory Hemory
Card \ ¥, Lard . S
l Prev ‘l Hext ‘l Cancel ) l Prev il Hext il Cancel A
VY MARKI112 VY__ MARK112b
C 3 ! Current !
P:'I;;:n Advanced Options Probe Advanced Dptions
?::I:)rs The limits for capturing events are now set :—'::I:"s The limits for capturing events are now set
according to the monitoring mode that wou according to the monitoring mode that you
Circuit selected. Press Mext IF you wish to Circuit selected. Press Hext If uou wish to
Tupe continue with the default. or use the keus Tupe continue with the default, or use the keus
below ta raadify: below to modify:
Mominal —» To Level 112 €4— vominal
Ealues l Transient l Characterizer RallEs
Hode of Limnit Options Hode of
Operation Dperation EI;(SII‘],:‘GSIJ
Monitoring ! RMS ¥Yariation ! Journal Monitoring
Mode Lirnit Lirnit Mode
Advanced Advanced
A Haveform l Journal 5
stions Capture Interval ko=
Memory Mermory
Card \_ J Card n_ A
L/ L/ 1
l Prey l Hext l Cancel l Prev ‘l Hext ‘l Cancel |
A MARK113 MARK114
™
C t
Braber
Seale Site Mame: Power Xplorer Site_
Factors »
- Power Xplorer Site Change >
Circuit
Type
Hominal Mernory Card O Fres Space: 1000
Yalues B Used Space: 0.00
Hode of Free Space:  32.00MB 1 2 3 4 5 [ 7 8 L] o *
ode o R}
Dperation Status: Empty @
Monitoring Press Finish to continue or: q w - r t y u i L] -]
ode
Advanced — Format card (Data wil be erased). a s d F a h i k 1
DOptions
Mernory Card Contents. CAPS z ® c M b n m - Shift
Card - B,
(| ) Clear ANl Space 0k Cancel
l Prev l Finish l Cancel
A MARK115
[ t T
p:.l;;?‘ e Name. Memory Card
Scale Site Mame:
Factors
- Power Xplorer Site Change
Circuit
Tupe
Hominal ™
Yalues All data will be lostt Continue
Mode of format?
Operation
Monitoring g Yes HO
M
ode T -
Advanced Format card (Data wil be erased).
Options
HMemory Memord Card Contents.
- )
| Prev ‘l Finish ‘l Cancel ‘ .

1.888.610.7664 W www.calcert.com sales@calcert.&:dm



LEVEL 100/3 MARK100
Start Menu - Monitor Same Circuit

MARK12. Auternatic Setup (Power Qualityl
Honitoring Menu
Wizard Setup.
Start How?
d . . .
h 4 MARK122 w Honitor same circuit.

HMonitor using Start and End times.
Power Xplorer E 0.6.2 eeTasser = 200z © 1gasen | Sep B9 83

MOHITORING STATUS: oH -

STAl IME: 12:00:05, Sep 03 03 * ®

ZIRCUT TVERE: it < h Load setup template From card.
T e 5200 ME Free y ¥ HMeodify Trigger Parameters and Intervals.

ELEHTS SAVED: z AU

JOURHALS LOGGED: o -

LN

Load data from card.

Yiew Setup fummary.

2

3]

&
URLRE

Scope Phasor S5ave Setup Template to Card.
l = ! MARK14
I. Exit
M | n | Enter Setup Template Marne:
Trend preferences | L] |\ v v
w Power Xplorer Site_
Monitoring Control Menu
i | fin
" MARK123 Start at: Sep 09 03 L_—|12.00.00

-
[
w
-
wn
-
-
"
)
=
+

Stop Monitoring Menu

=) Sep 16 03 EJIZ:IJIJ:IJIJ

Stop Mow?

i

Yiew present setup.

CAPS z ® c v b n " - Shift
Clear an space 0K | Cancel
Sep B9 B3 11:33:20 +
o MARK131

Monitoring Control Menu

[ [
5 Start at: Sep 00 03 12:00:00
) Y MARK]2 = =
[ [
* MARK13 Jan Jul Sun Mon Tue Wed Thu Fri Sat End at: l_ sep 09 03 l_ 12:30:00
Trigger Parameters and Intervals "9y i 2 3 4 5 B
Feb  Aug
i imni 7 08 9 10 11 12 13
Transients Journal Limit Mar
14 15 16 17 18 19 20
RMS Yariation Journal Interval fpr | |Dct
21 22 22 24 25 26 27
E E May| [Hov Sep BY9 B3 11:44:15
Waveform Capture Site Hame 28 29 30
tun Dec ok Cancel
A Characterizer Options %cale Factors g ;:\
12003 [ |
kl— 0k Cancel M " MARK132
o Tamcel 2

Power Xplorer E 0.6.2 (BETR:Scp 2 200z @ tadsem | Sep B3 @83

: MOHITORING STATUS: ARMED PRI
Exit +
7 CIRCUIT TYFE: 3 Fhoase Wae i i
MARKI2/ FiEtitey ARG L e b
FILEHAHI

EVENTS SAVED: a L
JOURHALS LOGGED: o -

Monitoring Control Menu

* MARK123b

Setup Summnary

3

Channel O: 1.868 1868

e — START-SETUP
S Ek Dk Cancel

pr—— monitoring turns on upon start
Ok Cancel .
) time (see screen below)

MARK122
v v MARK129
MARK12¢

Current Probes:
Channel A: Other, Scale: 1088

Yersion: E 122 E
Site Mame: Power Hplorer Site H
Circuit Tupe: 2 Phase Wye Enter time in 24hr format (hhimmiss) Harmonics Phasor
Mominal Volts: 128 ) ) )
Morminal Armps: 38,8356
Mominal Frequency: &8.88
Monitoring Mode: Standard PR 1 E H Eﬂ H BB (* '
Scale Factors: Yolts Amnps .
Channel A: 1886 1aEa Reports Preferences
Channel E: 1886 1aEa
Channel C: 1886 1aEa
=

MARK124b Power ¥plorer E 0.6.2 eTaser = 2002 © tgasz | Sep B9 B3
m—— MOMITORING STATUS: o o
Power Xplorer E 0.6.2 gETaeser & 2003 @ 1aazzn | Sep B3 B3 =4 START TIHE [E000E, S 03 0% L L“j
MONITORING STATUS: DOHE . F—, HEHoRy CARD: Zoon ME Free o o
FEE TERE, LT o p% ( 38_ ) EUeNTS sauen: z % 6 6°
FILENAME: . .
f . @ A e —
— 1 |2 |3 (] g TR
= = )
J 4 5 B Scope Meter Harmonics Phasor
Scope Meter Harmonics Phasor
= = —
= - |
‘ m ok
D 5 B |+ — Trend Event Report Pref
= d e rem vents eports references
Trend Events Reports Preferences pa— . l Cancel —

i vy
: \ | sTOP
START-SETUP Ok Cancel

1.888.610.7664 W www.calcert.com sales@calcert.com



LEVEL 100/4

Start Menu - Load Setup Template from Card

MARK138
Select Setup Template to load
s
1. Powser Eplorer Site B8 9.0 KE :3%%%_2003 l;
2. Power Hplorer Site @1 E1.0 KE :::?9:3:.55_200;

MARK100

=

l_ ok Cancel

A4 MARK139
Select Setup Template to load
(9]
1. Power Rplorer Site BE 350 KE :30«3:%%_2003 l-;
2 Power splorer Site B1 E10 KE :309:2:.%_200;

Setup Template Loaded
ok

[«

ok Cancel

LEVEL 100/5

Start Menu - Load Data from Card

MARK140

S5elect Data File to ¥iew

1. Power Xplorer Site BAD0E

(EEET] t
E2.0 KB pa.0szo0g

z. Power Hplorer Site B10O0E

1E:00
£5.0 KB 09082002

A

CRUNC RN

Automnatic Setup (Power Qualityl.

Wizard Setup.

Monitor same circuit.

Load setup ternplate Fromn card.

Load data from card.

MARK100
———

@

114 Cancel

1.888.610.7664

A

WEEE W

Automatic Setup (Power Qualityl.

HWizard Setup.

Monitor sarme circuit.

Load setup ternplate from card.

Load data from card.

Wy www.calcert.com

sales@calcert.com



Sy

MARK156
Sl adis e e

Backlight Timer 2m
Contrast 4Ex
Password Protect OFF

Channel Colors

Calibrate Touch Screen

LNt LR

¢ MARK158
ey

Instrument Sektings Setup Menu

Time and Date

]
Turn Beeper On-OFf

Reset to Factory
Are you SURE you want to

erase all data and
Di configurations?

LN

Yes Ho

ations

Reset to Factory Defaults.

b

1.888.610.7664

| Exit

Wy www.calcert.com

. MARK15
In Str U m ent Settl n g S Instrurnent Settings Setup Menu
Time and Date Turn Geeper On-OFF
M Language (3prik, ’ I
Idioma, Sprache, G ations gx
Langue, Lingual
— T dh Display Preferences Memory Card gy
Reset to Factory Defaults.
Exit
Y MARK152 A MARK157
P m At e -
Jl.l l 1 B 83 Set Threshold Beeper
]
- Threshold Beeper: OH
| Time ‘[ Date ‘[ Sl:%: ‘[ El‘;f: ‘[ Ok ‘[ Cancel ) Exit
; MARK155 6 MARKlS.g
Language Selection Comrmunicatic
E E:?_jlliis:h E IIE:IIiiir:m Reset to factory settings
E Swaedish E Chinese (Chinal @ Enable Communications
Swenska g
PR (HED =
Device Add, [111]
E Spanish E Chinese (Taiwan) evice Address
Espanol “%éﬁ (Afg)
=ae Lo E 9600 E 38400 E 57600
I_ Gerrnan I_ Finnish
Deutsch Finnish
E 113200 E 256000 E 460200
F h
0 Francs
0K Cancel P 0K Cancel
* MARK160
A At e

Memory Card

Contains file
32.00 MB

Card Status:
Card Size:

O Free Space: 24.0 MB (73%)
B Used Space: 8.0 MB (25%)

Exit

Format Yiew

sales@calcert.com



LEVEL 108

MARK108a

Circuit Type Selection MARK108
™y
E::;’:m 2 Phase IWue
Scale
Factors
Circuit
Type
Horninal
Yaluaes
HMode of
Operation
Honitoring
Hode l 5 | l 1 l | |
cope Phasor thlf Ekllly
Advanced 1 1
Options Detected af: 2 Phase Wue
Voltage OK Sequence CCHEC]
HMemory Current 0K
Card . Y
l Prev ‘l Hext ‘l Cancel \
v
MARK201 Y See Level 100/1
120.7 YH
H 3002 AN
120.7 ¥O
B 30.04 AO
120.7 YH
E 30.04 AN
9.935 ¥O
D 9.955 AN
Frequency
S8.88 Hz.
50,00 ¥-Div 12.50 A-Div
Chan CkRng Exit

To Level 200

ders 727 19.2
Pos 7E.5 13.5
Heg GSA. 4 12.3
P-H ES.9% E3.3%
Z/M  1BE.9%92.EX
RMS 8.8 a_ g

V__MARK24
H 1267 ¥ H 007 A0 B0 WD 000 A Div
3663 A g 28.1° .
1200,
B 1267 % 0O 239.1% e
3684 A g 270.0° c.-"
C 287 v W us1 )
3664 A g 149.1%
D 9935 % O 360.0°
9935 A g 360.0° .
i
Irnbalance :
Yolts  Amps

zao® |

v

To Level 240

1.888.610.7664

Wy www.calcert.com

Current
Probe

Scale
Factors

3 Phase Delt;

Hode of
Dperation

Honitoring
Hode

Advanced
DOptions

Hemory
Card

n. c ] ﬁ:>
e dde diO ©9e

—f— —F— —[— —[—

l Scope ‘lPhasor ‘l Ckt + ‘l Ckt + A

Detected as: 3 Phase Delta
Woltage OK Sequence CCW IAEBC)
Current O

o

l Prev ‘l Hext ‘l Eancel‘

MARK108b

Current
Probe

Scale
Factors

Gi
Tupe

-,
Srlit Phase

A ﬁ:)

Yalues

Hode of
Dperation

Honitoring
Advanced
Options

Hemory
Card

RSN
(@90 29 906 O8]

—f— —F— —[— —[—

| Scope ‘[Phasor ‘[ Ckt t ‘[ Che 4

Detected As: 3 Ph, indetermined wye-delta
Yoltage Mismatch.
Current Mismatch.

o vy

| Prew ‘[ Hext ‘[ Cancel

MARK108c

Current
Probe

Scale
Factors

-,
Single Phase

Circuit Tupe Sele

A ﬁ:)

M

Yalues

Hode of
Dperation
Honitoring
Hode
Advanced
Options

Hemory
Card

HHO OO OEe Bib

e = o

| Scope ‘[Phasor ‘[ Ckt t ‘[ Che 4

Detected As: 3 Ph, indetermined wye-delta
Yoltage Mismatch.
Current Mismatch.

o vy

| Prew ‘[ Hext ‘[ Cancel

MARK108d

Current
Probe

Scale
Factors

Circui
Tupe

-,
Generic

Circuit Type Selection
s

@={>

OommD
=
o

Yalues

Hode of
Dperation
Honitoring
Hode
Advanced
DOptions

Hemory
Card

P
EmEn
HHO HHO HE HHO

—f— —F— —[— —[—

| Scope ‘[Phasor ‘[ Ckt t ‘[ Che 4

o vy

| Prev ‘[ Hext ‘[ Cancel

MARK108e
<3

Current
Probe

Scale
Factors

Circut
Tuype

2 Phase 2-llatt Delt;

Yalues

Hode of
Operation

Monitoring
Mode
Advanced
DOptions

Hemory
Card

HHS 0 OO CEe,

—f— —F— —[— —[—

| scope | | Phasor | cktt | Ckt4

Detected As: 2 Ph, indetermined wye-delta
Yoltage Mismatch. Sequence Mismatch.
Current Mismatch.

L
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LEVEL 200
Scope Mode MARK201

120.7 ¥H
H 30.03 AN

120.7 ¥O
B 30.04 AO

C 120.7 ¥YH

20,04 AN
9985 YO
D 0.085 AN
uuuuuuuuu
EE.EE H
50.00 ¥ Div 12.50 R-Div
Chan CkRng Exit
MARK202 ¥ A4 MARK205
]
H 120.7 ¥F H 120.2 ¥YH
30.03 A T = 30.07 AN
- '
B ¥ BRI ot
Yolts Amps
CRi o yml o oo o
B OK 103 0K 107
09085 V| 9086 YO C ! 0K 103 0K 103
D 9,985 A D 10.02 AW
D DK 0% 0K D
Frequency Frequency
SE.88 Hz. GE.88 Hz. 0K
£3.68 Hz, A | g
L
oK ! - Diw 50.00 Y. Div 12.50 A-Div
. [ [
Chan = Exit Chan CkRna Ezxit
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LEVEL 300/1

Meter Mode - Standard

MARK301

Slandard"{l]islortion\<UserFreu‘{llnhalance\'{llduanced

s m

Comp Basic H ].EB. 3 BB. E?
power ||B| 128.3 38.87
_|e| 12@.3 30.087

D| 9.986 18. 882

Energy
Harrmonics H-B EES- 3 *
E-C 289.3 *
Flicker C-A °BE.3 *

#* Derived values

A\ 4 MARK302 A4 MARK307
Standard“{l]istortion\<UserFreq\’l.lnhalance“{lldvanced Standard“{l]istortion\<UserFreq\‘\/l.lnhalance“{lldvanced
Easic Easic
Yector Displacement PF Pst Plt
Arithemtic Displacenent PF
- - A | 10.07 10.08 10.07
ower Residual Current B - 845 ower
Demand Het Current 18. 76 Demand
B | 10.02 10.04 10.04
Energy Energy
Harrnonics Harrnonics E 9.373 9.383 9,392
Exit Exit

A 4 MARK303 \ 4 MARK306
Slandard‘{Dislorlion"{llserFreq\'{Unhalance\'{ﬂduanted Slandard\<Distorlion‘{llserFreqYUnhalance‘{llduam:ed
Easic Easic H 1
Watts VA vaR  TPF | DPF S P
Unsigned
Comp Basic Comp Basic
A | 3189k | 3.616K |0.882 |-0.876 A | 0.055 0.052 <0.01
B F.101K | 3.616K ~0.85% [-0.860
B | 0.050 0.051 <0.01
Dermand Dermand
E 3.101K | 3.616K 0.85% [-0.868
Eneray Enzray E 0.050 0.052 <0.01
D 100.1 100.1 F0.999 1000
Tot| 9.392K | 10.85K 0.866 | 0 0.11% 0.08% <0.0m
Flicker Flicker
Exit Exit
A MARK304 A MARK305
Standard“{l]istortion\<UserFreq\‘\/l.lnhalance“{lldvanced /Slandard\<[lislortion\<UserFreu\<llnbalanl:e\<lldvanced
Easic Easic
Active Power Demand Hatt Hrs YA Hrs YAR Hrs
Comp Basic Comp Basic
Apparent Power Demand H 18.60 21.09 o941
Power Reactive Power Demand Pawer B 18.00 21.09 | 10.84
RMS Current Demand Ph A Demand
C | 1z.00 21.00 H10.84
Energy RM5 Current Demand Ph B
D | 0584 0.584 <0.01
Harrmonics RM5 Current Demand Ph C Harronics
Tot| 34.79 <0.01 F31.62
Flicker RHMS Current Demand Avg Flicker
Exit Exit

1.888.610.7664

W www.calcert.com
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LEVEL 300/2

1 1 MARK31
Meter Mode - Distortion
Standard Distortion\<llserFreq\'{Unbalance‘{ﬂdvanced
1D YTHD(Z)  ITHDCEY ¥THD
Fund Fund R5S
TID
H 0.055 0.052 £0.01 £0.01
TIF
Crect Factor B | 0.050 0.031 <0.01 <0.01
Poluer l: 0.050 0.052 <0.01 <0.01
Transformmer
D 0.118 0.088 £0.01 £0.01
T
Ezit
A 4 MARK312 A 4 MARK316
Standard Distortion\<UserFreq\’llnhalance“{lldvanced Standard Distortion\<UserFreq\‘\/llnhalance“{lldvanced
THD THD
¥ TIDCGD | TIDCK) ¥ TID 1 TID 2
TID TID
Ao 0 0 0 A| 1.B888 1.B888
TIF TIF
Crest Factor Blo o o o Crest Factor B 1.B00 1.000
Power Clo 0 0 0 Power c 1.884 1.884
Transformer
Do 0 0 0 D| 1.888 1.881
e e
Exit Exit
A 4 MARK313 A 4 MARK315
Standard Distortion\<UserFreq\’llnhalance“{lldvanced Standard Distortion\<UserFreq\‘\/llnhalance“{lldvanced
THD THD
¥ TIF 1 TIF ¥ TIF 1 TIF TIF a 3
TID TID
A |5.451 | 4714 |5.451 | 4714 | 1407 Al <B8.81 <B8.81
TIF TIF
Croer Foror | B | 5711 [ 4508 | 5711 | 4508 | 1355 Croer Forear | B | €B-81 <B.81
Povser C|sm |44 |51 |4714 | 1407 C|l<«B.81 <B.81
T £ T £
PENSTArET D | 0.630 | 8103 | 0630 | 8103 | 8200 rensterm=r D | <@.81 <Bg.81
e e
Exit Exit

A 4 MARK314

Standard Dislortion\<UserFrequlnhalance‘{llduanced

THO Yolts Crest Amps Crest
o Factor Factor
Al 1.414 1.414

TIF
[Erest Facd] B| 1.414 1.414
power B 1.414 1.414
Transformet D 1 . 4 1 5 1 . 4 14
Exit

1.888.610.7664 W www.calcert.com sales@calcert.bom



LEVEL 300/3
Meter Mode - User Specified Frequency

MARK32
Standard%l:listortion l.lserFreqYUnbalance%lldvanced
Userl User2 User3 Userd
Current 120.0 Hz SO000 HX | 42000 HT | G400 Hz
A | 0.016 0.023 0.023 0.016
v " 1E0.0 Hz SO0 HX | dZ00 HZ | 5400 Hz
MARKS2 B | 0.016 0.023 0.016 0.023
Standard\([lislortion llserFreq\(Unbalance\<ﬂduanted oo e 200 hz Sauo hz
C | 0.016 0.022 0.016 0.022
Yoltage
Userl User2 Userd Userd 1%0.0 Hz S00.0 Hz 4200 Hz 5400 Hz
130, Hz Z00.0 Hz | 4200 Hz | 5400 Hz D | <001 <0.01 <0.01 <0.01
A | <0.m <0.01 <0.01 <0.01
1500 HZ S000 HZ |z H | S40.0 Hz
B | «wmn <0.01 <0.01 <0.01 " Exit !
1500 HZ S000 Hz | dzod HZ | 5400 HZ
C | <wmn <0.01 £0.01 <€0.01
1900 Hz 000 Hz | 4200 Hz | 540.0 Hz
0| <o.m <0.01 <0.01 <0.01
 Exit

LEVEL 300/4
Meter Mode - Unbalance MARKS31

Slandard\<Dislorlion\'{llserFrell UnhalanceYllduanced

Wl Unbal

Positive Sequence Yoltage 1 EB - 3

Hegative Sequence Yoltage < B - B 1

Yol Imbal Zero fequence Yoltage <B.81

A 4 MARK332
Standard\{DistortionYllserFreq Unbalance\{ndvanced

Positive Sequence Current 3@ - BE

Hegative Sequence Current E - EBE

Yl Seq

¥ Unbalance (RMS-RMS Avg) Zero Sequence Current B.e83

Wl Unbal
¥ Unbalance [52-51)
Y1 Imbal ¥ Unbalance (50513
© Exit !

I Unbalance (RMS-RM3 Avgl

I Unbalance (52-51)

I Unbalance (50511

A 4 MARK333
e
Standard\{DistortionYllserFreq Unbalance\{ndvanced

Yl Seq
¥ Imbal I Imbal
A

Wl Unbal

Y bzl

m
i T~ I I

%]
%]
a
%]
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LEVEL 300/5
Meter Mode - Advanced

MARK34
——

Standard\’Distortion\(\'llserfren\(Unbalance Advanced

Vect Sum

Arithmetic Sumn PF

Arithmetic Sum DPF

Pesk Power

Arithmetic S5um YA
A 4 MARK342
- - Pred. Power Fund Arithmetic Sumn YA
Standard“{l]lstortlon\<UserFreq\<Unhalance Rdvanced
oin. Patser
Arith Surm
Yector Surn PF l - BBB Coin. PF
Yector Surn DPF
Adv Ensray
Pezk Pover

Yector Sumn YA

Pred. Power Fund Yector Sum YA

Pinst  Exit !

Coin. Power
Coin. PF

Adw Encsrgy V

Pinst
" © Exit !

MARK348
—

Slandard"{l]islortionYUserFreu\{llnhalance Advanced

Arith Surm -
- Pinst Sa Root
Pinst st LPF sq Root LPF
Yect Sumn
A | <o.01 30.31 <0.01 3.803
Y MARK343 Peak Pawer
e
Standard“{l]lstortlon\<UserFreq\<Unhalance Rdvanced Pred. Power
B | .01 30.66 <0.01 3915
Arith Surm .
Peak Watt Demand Eain. Pawier
Yeot Surn Cain. PF
Peak ¥A Demand cin. C | <00 3142 <0.01 3.063
Peak ¥AR Demand Ady Eneray
Pred. Power Peak Current Dmd Ph A E
Coin. Power Peak Current Dind Ph B
Cain. PF Peak Current Dmd Ph C
Ady Encray Peak Current Dmnd Ava v MARK347
————
Binst E Slandard\<Dislorlion\'{llserFrequlnhalance Advanced
=il
Arith Sumn Raw Raw
Whr YarHr
Vect Sumn
Ao o o o
y 4 Peak Power
A MARK34 Blo o o o
Slandard"{l]islortionYUserFreu\{llnhalance Advanced Pred. Power
Cle o o o
Arith Sum Cain. Power
Predicted W Demand Do o o o
Yect Surn i
- Coin. PF
Predicted ¥A Demand Tot| 0 0 0 0
Reak Power Predicted ¥YAR Demand
Pinst
Coin. Power

Caoin. PF

Adv Energy

Pinst !
ins T E

A 4 MARK346
——
Slandard"{l]islortionYUserFreu\{llnhalance Advanced

Arith Surm

Ava PF at
Peak W Demand

1.888.610.7664

A 4 MARK345
i
Standard“{l]istortion\<UserFreq\<Unhalance Rdvanced

Arith Sum ¥A Demnand at

Peak Wart Demand
YAR Demand at
Peak Watt Demand
Pezk Pover Watt Demnand at

Peak YAR Dernand

Yeot Surn
Pred. Power Y Demnand at

Peak YAR Demand

Peak YA Demand

Watt Demand at

YAR Demand at
Cain. PF Peak ¥A Demand

Adw Encsrgy

Pinst
ins T E !

Yect Sumn

Peak Pover

Pred. Poet

Coin, Pataer

Adw Encsrgy

Pinst

Ava PF at

Peak YAR Dernand
Ava PF at
Peak YA Demand

W www.calcert.com
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LEVEL 220
Harmonics

1.888.610.7664

MARK22

gz Harmonics A Yolts & Fund.
oz
=
H
=4
EX
4
b=
e
1%
[
#THD: Odd: 1.2, Ewven: 99, Total: 12
L

Chan ll Param ‘l Scale List :l Exit

v toggle between graphical
switch harmonics and list of harmonics
channel
display v MARK224
Harmonics A Yolts: Fund.
=1 0.0
. v m 100.0 0.0 a0 EFE 0.0 B3 0.0
switch to = 0.0 =1 0.0 = 00 0.0 0.0
V.1, or W S ome D Zn o
= 0.0 =1 0.0 Em 0.0 0.0 A 0.0
= 0.0 Em 0.0 E= 0.0 e 0.0 = 0.0
A 0.0 | 0.0 EEd 0.0 0.0 =3 0.0
. R 4 =3 0.0 =3 0.0 0.0 £E3 0.0 Gm 0.0
set vertical scale display to 60  mmeo  mmes  mes 0
10%, 20%, 50%, 100%, MO0  miee 300 o0 @260
200%,500% or 1000%  [=58 =t =i mid
Chan . Param ; J Graph ; Exit 1

MARK22

Harmonics A Yolts % Fund. Phase Degrees

[E2 3011 EE 3325 Exd 10.4 41.8
202.9 EE 3217 EE 359.9 37.9
[0 2014 B 310.9 340.1 =l 20.4
[ 354.5 EEE 300.5 “EE 338.4 B3 10.8
O 7.4 EEH 200.7 327.7 EE 9.7
[ 453.1 282.5 EF 317.1 EEH 359.2
[EH 36.8 Ell 280.8 EEd 306.6 EE 348.7
26.9 Ef 352.2 206.3 EE 338.1
EH 16.4 EER 42.2 286.7 Eid 327.6
B3 3.3 38.9 =E 2784 [SeRei S |
EE 3543 EE 30,5 =i 276.0 EEH 206.8
Ef 3435 EE 20.7 350.6 206.6

MARK225
Harmonics A Yolts

[ 0.0

mE 170.7 0.0 EEa 0.0 Ea 0.0
oz A ] = 0.0 =8 0.0 0.0
EEA 0.0 = 0.0 0.0 == 0.0
GEH 0.0 = 0.0 ExE 0.0 A= 0.0
o5 8] Em 0.0 Em 0.0 EmE 0.0
[ 00 Em 0.0 EFa 0.0 Ea 0.0
&R 0.0 g 0.0 E=3 0.0 0.0
EEd 0.0 =m 0.0 0.0 EE 0.0
GER 0.0 B 0.0 EE 0.0 = 0.0
w00 F=a 0.0 0.0 = 0.0
o 0.0 0.0 Exd 0.0 =3 0.0
iz 8] E= 0.0 E=3 0.0

E3 0.0 0.0 0.0

l Chan ‘l Param ‘l Percnt ‘l Phase ‘l Graph ‘l Exit

l Chan ‘l Param ‘l Horm 1l Mag ‘l Graph ‘l Exit

Wy www.calcert.com

v
toggle between Normalized and
UnNormalized phase values
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LEVEL 240

Phasor Display MARK24
1zay % W 0.0° A0.00 LDt 2000 A-Div
20682 A m 2817
120
1267 % O 2309.17
28.84 A O 270.0°
W 118.1*

C 1287 W
28.84 A @ 149.1°

D 2985 ¥ O 360.0°
9925 A m ¥60.0°

Imbalance

Yolts Amps
Zero 72,7 19.2

Pos 76.5 13.5
Meg SA.4 123 -
P-M BS.9% B3.3% 2ao¥
Z/N 182 9%95_6%

RHS @.a a.a Demno Ezit
run demo to show rotating phasor relative
to sine wave graph of 4 Wire Wye

h 4 MARK242
DEMD: 3 Phase Wye Load: Resistive. PF: 16

1] i1 [}
[ Chan [ Start [ BLC Exit
switch demo between Resistive, Inductive
and Capacitive load effects
MARK245 W \ 4 MARK243
DEMO: 3 Phase Wue | oact Resictive DE. 19 . v DEMO: 3 Phase Wye Load: Inductive, PF: G.266
Start/Stop
Yolts Amnps
P demo plot
li Ei E; waveforms
X p— e as rotate
lE Ei E; | phasors
— P h
e M M -
p— e
D
0K —y
| chan S ———r | Exit Chan | stare | mLc | Exit

switch demo between Resistive, Inductive
and Capacitive load effects

A4 MARK244
DEMO: I Phase Wye Load: Capacitive, PF: B.8565

SR )
A A

— ) )
Chan | Start | RLC | Exit
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LEVEL 112 101
Advanced Options -
Transient Limit

MARK112

Channel ll\<l:hannel B\<Channel E\<Channel 1]

Peal

@ Enable

VA

k.

Absolute Instantaneous

E Group A B C

C t ™
p:'.l;;een Advanced Options
MARK112_101 scale
Factors The limits for capturing ewvents are now set
according to the monitoring mode that gyou
Circuit selected. Press HMext |f you wish to
™y Tupe continue with the default, or use the keus
~ below to modify:
Horninal
P Yalues O Tr [T Characterizer
~ Mode of i Lirnit [ Options
Operation
Monitorin 1 RMS Yariation Y Journal
e T Limie L Limit
|204.0 Yok
C g:\:iaol:;ed 1 Haveform 1 Journal
l Capture L Interval
HMerory
Card . ¥
P i H i C 1 )
¥, | Prev | ext | Cance

@ Enable

VABC |[z04.0 vpk
@ Group A B C

A\ 4 MARK112_103
v MARK112 102 Channel I]\(Channel B\<Channel C\<Ehannel D
Channels A B CYChannel D f'_ ™
High Frequency
- - Transients
Absolute Instantaneous
Peak

IE Enable

[:Ilznu Yolts
IE Group AR B C

e -

VA

. ey

l Prev ‘l Hext il Eancel‘

V¥ MARK112_104

Channel I]\(Channel B\<Channel C\<Ehannel D

Threshold

Durgtion

Cycle—to—cycle Waveshape

) eneve

Threshold:

Elznﬂ Yolts

Duration:

Ell}nl}/ of cycle
IE Group AR B C

b "y

l Prev il Hext il Eancel‘

V¥V MARK112_105

Channel lﬁ(thannel B\<Ehannel IZ\(IZhannel [1]

[\/'

Present’
Cucle

Prewiou
Cucle

= rrrnn—s RMS

Dif ference

RHMS Distortion Waveshape

E Enable
E Group A B C

[oa00 |vons

Prev ‘l Hext ‘l Cancel

= |

MARK112_107

V¥ MARK112 106

Transient Pre-Post Cucle Setup:

Transient Pre-Post Cycle Setup:

NN

=

@ Use Default:

u Pre-Trigger Cycles: 1

= Post-Trigger Cycles: 2

I—l Set the same as RM3
Yariation Wave

u Pre-Trigger Cucles: 2

u Post-Trigger Cucles: 2

A

Ul Use Default:

Snapshot Pre-Post
Setting:

B Pre-Trigger Cycles: 1

u Post-Trigger Cycles: 2

|7| Set the same as RMS

Yariation HWave

Snapshot Pre-Post
Setting:

B Pre-Trigger Cycles: 2

u Post-Trigger Cycles: 2

1.888.610.7664
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MARK11L

LEVEL 112 201 corvent | : ~
Ad d O tlons Probe Advanced Options
vance -
. K p i i MARK112 201 ;:aclteors The limits for capturing events are now set
di to th itori de that
RMS Variation Limit Yolts RYYolts B{Yolts C{Yolts DX¥ A-BY¥ B-Ci¥ C-A", Circuit Siarted Press Mewt If uo wish ta
- Tupe continue with the default, or use the keys
3 120.7 ¥ bl dify:
FRESENT “ALUE RMS Varistion Setup S elow to modify
Yalues : -
—) [T} Transient [T71 Characterizer
High l—|1_320 v HMode of | Limit || Options
Dperation
fr——— P bonitari 7} ReS Wariation [T Journal
Low st_o v hl Hode L Limit L_ Limnit
Advanced
) s T Waveform T Journal
r::;“ |12.l]l] v ptlons l_ Capture L_ Interval
l emory
= Card ' A
|| Grous R B C " ) )
| Prew | Memt | Cancel
l!_ * of Hominal
e
Pe— [ “Hemt, | Cancel |

MARK112 202

¥olts A B C4Yolts 0'{¥olts AB BL CA

[FRESENT LALLE:
R:120.7  B:A20.7

120.7 RM3 Wariation Setup

A 4

MARK112_209

A

wish (1320 | v
[los.0 | v
v

Low
Jers |[200

=
lE Group A B C

LE “ of Hominal

Hext Cancel

MARK112_203

Yolts AYVolts BYYolts CY{¥olts DY¥ A-BY¥ B-CY{¥ A",

120.7 ¥

[FRESENT LJALLE:

RHMS Yariation Setup

||nllﬁl.l"||’\.f\

anfL i

UU‘\JUU

- -
BME Summary (Cycles):

uPre-Trigger: In-0ut Post:

il

=0ut-In Post:

(o o

(o

=Pre-Trigger:

(ol

mPost-Trigger:

(o

Waveform Capture (Cycles, must be {= RM5):

@ Enable

l Prav ‘l

Finish 1l Cancel A

A

Low
ery

L@ “ of Hominal

Hezxt Cancel

MARK112_204

fimps A*{Amps B%Amps C{Amps D

1.888.610.7664

[FRESENT ‘/ALUE: 244.9 A
RM3 Wariation Setup
=
High || A
——
Low I []
ki )
Low || 0
E Group A B C
=
l_ # of Hominal
o
Yolus Hext Cancel
MARK112 205 MARK112 206
Amps I]\{Emps B\(llmps l:\(llmps 1] 4_ Amnps ll\<llmps B\<llmps l:\{llmps 1]
[FRESEHT URI.?— h FRESEHT \ALUE: 244.9 A
| IC 188 ) on Setup RMS Variation Setup
= — =
TR TEm R ] High |132-0 A
1 2 |3
T ? ? *1000 ) ] Low IIOS.I.'I ]
s = fr——
l_ \_ \_ Disabl L] r::,g |12.0l.'l ]
7 8 g9 P
[l LLX o L aroww n €
| »
B +r T [eminal E % of Hominal
= = Cancel 1
L = ———
I Walrs T Hawur | Fancal | [T | Mawr | Fanral
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LEVEL 112 301

R _ 2
Advanced Options MARK112
Current - T
Waveform Capture brobe
Scale - .
The limits for capturing ewents are now set
Factors according to the monitoring mode that wou
Circuit selected. Press Mext If you wish to
Tupe continue with the default, or use the keys
B below ta modify:
Horminal
MARK112_207 falues [T Transient [T} Characterizer
Trigger ,75a\-'ed WaueForms—| Mode of l_ Limnit l__ Options
Channel Ya Yo ¥d la Ie Id Operation
itori [T RMS Yariation T Journal
Yolts A A I o ::::!torms B Limie I it
Yolts B W W
Volts € PN AN _ 7 P Hdyanced 7| | S TR— T Journal
Yolts D ' ~ ZRISRS [ Capture l__ Interval
Hemory
Amps A " Card " g
:::: z i 7 < | Prew 1[ Hext ‘[ Cancel |
fimps D '
Yolts A-B
Yolvs B-C
Yolts C-R
L ABC
E roup 0K Cancel
\ 4 MARK112 208
Triager ,75a\-'ed WaueForms—|
Channrﬂl L'F Yo ¥d la Ic I%i
Vol ¥a Ve o wd 1
LLILE i
Yoy vorsa | [P |~ |_f | |
Yaoltg
Ampd YOLTS B " A I ]
Amnp: ]
]
n:: votsc¢ | IV |7 |_? 1
vod vorso ([T () | |7f [
Yaolg
Clear oK Cancel |—
r?.%r........“ —
0K Cancel

LEVEL 112 401
Advanced Options -

Characterizer Options MARK112
™
g:.l:;im Advanced Options
?:::I:)rs The limits for capturing events are now set
according to the monitoring mode that wou
Circuit selected. Press Mext If uou wish to
Tupe continue with the default, or use the keus
~ below to modifu:
MARK112 214 Horninal
Current = falue== 1 Transient ) Characterizer
Probe ‘ Advanced Options Mode of L_ Linit l_'_ Options
P Nperation
-~
;‘:‘:,rs Ty set Monitering 1 RMS Yariation Y Journal
Select Characterizer Mode: puon Hode L Limnnit l Limnit
Circuit
Tupe i us Advanced
Hene (Raw Data) h (T Waveform T Journal
:o:ninal E Option= L Capture l Interval
alues -
= forizer Hermory
Hode of [/ IEEE 1159 Standard Card \ y
Operatioy
= LI L/ L
Honitori [ | IEC 61000-4-30 Standard | Prev | Hext | Cancel
Hode
Advance
Options —y
Memory 0K Cancel
Card T p,
| Prev ‘[ Hext ‘[ Cancel A
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LEVEL 112 501(a) MARK112
MARK112 301 — -
Advanced Options - Tl Cateoorics Probe DT I
Scale . .
i i R Advanced The limits for capturing ewvents are now set
J O u rn al LI m It Standard List. Derand i according to the ronitoring mode that you
Circuit selected. Press Mest If wou wish to
A 4 MARK112_302 . _ E Advanced Tupe ggl?gmuiowggd;:? default, or use the keys
Basic'{Comp Dernan 2 Flicker Distortion. Energy Hominal
RMS Voltage RO ) ali=s [T Transient [T Characterizer
] . Rdvanced Mode of Lirnit L Options
RMS Current 103 i |[1z00 =) User Spec’d Frea. E Flicker Operation
itori [T RMS Yariation T Journal
Freauency N o 1 ponitering || it Limit
Imbalance. <
Enable: ow |fon.00 |
@ B 920.00 g:‘:ﬁ:.:::d E Waveform T Journal
Yyery ‘ Advanced Capture [ Interval
Group ABC Lo [E Power
E Dead |[5.000 " -
— E@ | Prew :l Haxt l[ e
Exit
MARK112 311

Basic ' Computed t Power \Demand % Energy { Harm "\ Flicker
= v MARK112 331 h 4 MARK112 341 h 4 MARK112 351

Value: Vers [: THDYTIDYTIF{CF {Power'{Xformer’ User Spec Yolts'{User Spec Amps. Sequence{Imbalance
i i ~0.966 High |/120.0 =
Arithratic OPF [vorase THD @unar | /a8 Y YD User 1 | /B c Yo Positive Sequence
bl e
- wish |[10.0 | Value: very [:l— Frequency | Very fzon | Value: yery ([0
Residual Current Current THD (Fund) | © High |[120.0 User 2 o High |1120.0 Hegalive Sequence 1203 High |[120.0
Voltage
Enable: Low |[o0.00 " : .
- wigh |[110.0 wish [110.0 tish |[110.0
Met Current v Voltage THD (RSS) User 3 Zero Sequence
very VYoltage
Low |l10.00 P Enable: Low |[90.00 o Enable: Low [g0.00 positive . Enable: Low |[90.00
Bead urren g ser g Positive Sequence g
Y N Y
Group ABC Group ABC Hegative Sequence
— Current
Exit Il Dead 5000 Il Dead [s.o00 Dead 5000
Zero Sequence
Current
MARK112_312 [ e ! Exit [ e !
Basic {Computed * Power {Demand  Energy { Harm "\ Flicker MARKllZ 332
Active Power a8 Y 0 {Tat =
var THD} TIDY TIFYCF Power'Xformer MARK112 342 MARK112 352
alue: Yery s —
Apparent Power 189K High' [J120-0 Eiizre U0 Gy | L] User Spec Yolts¥User Spec Amps Sequence Y Imbalance
Yalue: Very v A By YD
fiaoo | &9 00 ser 1 ¥ lbalance
Reactive Pawar Hah [E Current TID Fund) | 0 High | . RHS-RHS fivg) -
requency | very alue: Very
Enable: Low |[on.00 nigh |[110.0 User 2 High ||120.0 ¥ Imbalance <01 High |1120.0
True Power Factor E Yoltage TID (RSS) 52-51)
. wish [110.0 tish |[110.0
Yory |[10.00 Enable: Low |[s0.00 User 3 ¥ linbalance
Low
Displacement PF Group ABC Current TID (RSS) v 50512 e
E Dead [5000 | Yery fioon | Low . nable: Low |[90.00
,_ Band ||3.000 Low 10.00 User 4 1 Imbalance
Group ABC (RMS-RMS Avg)
Yery Yery
Dead Low ||10.00 Low ||10.00
Bk I Band |/3:000 Group ABC 1 linbalance
5251
Dead Dead
| [ Band ||5-000 Band |13.000
wit
MARK112_313 Shance
— o o |
Basic{Comp Deman: 2y Flicker MARK112_ 333 Euit [ e

Active Power THDYTIDY TIFCF {Power {Rformer
Demand

Value: Very [0 Voltage TIF (Fund) AYBYLCHD
Apparent Power o High |/120.0 . "
Dernand " ery
wgh [0 | Current TIF (Funed | © High |]120.0
Reactive Power
Demand tish |[110.0
Enable: Low ([90.00 Voltage TIF (RMS)
RMS Current Dernand
Very Enable: Low |[90.00
Low |I10.00 Current TIF (RMS) Ep
Yery
Dead Low |[l10.00
Band |/3.000 TIF Current Group ABC
roduct
Dead
) I Band |5:000
i

[ e !

MARK112 314
Basic'{Computed'{Power {Demand}Eneray'{Harm {Flicker
THOYTIDYTIFYCF {Power {Xformer

Watt Hrs A% B Y €Y D YTt
A B Y cYD

Yolts Crest Factor

MARK112 334

oo yors [fizoo | o
VA firs ’ W {280 Amps  Crest Factor u" i E
VAR Hrs Hah [E High |{110.0
Enable: Low |[o0.00 Enables K E
= nable: ow '90.00
B P e
Group ABC Low [10.00
= Desd [ Group ABC ..
0 e R
{ Exit ) — )
MARK112_ 315 MARK112 335
Basic{Computed'{Power {Demand {Eneray ) Harm {Flicker THDYTIDY TIFYCF ¥ Power{ Xformer’
Voltage THD a{BY YD
Value: Ver Signed
Current THD ° i E Harmonic Power :
. - Mish @ Unsigned :
Unsigned
E"E""H Low |[90.00 Enable: Low W
o
v l:l— [7] C
Group ABC L:::J =2 ED RABC r:::’ W
B Bond |[5.000 0 Dead (G|
[ Exit
MARK112_316 MARK112 336
Basic {Computed Power \Demand  Energy { Harm Flicker THDYTIDYTIFXCF Y Power ! Xformer
Pst Y By C )r('form!r derating
actor
Ple (5lide) \é:"‘f :'!;;:J E ®'former K Factor :alue E
e High 110.0 110.0
EM“ Low [[anon | [..__a:..g: Low [o0.00 |
% %
very l— Yery l—
Group ABC Low E Group ABC Low E
B e B bond [5am
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MARK112

i brome. A
Advanced Options
Advanced Options - Probe 2
1 1 MARK112_301 Scale The limits for ca i
= PLUFNG Svents are no set
\Jou rnal LI m It 7 | Cat = Factors according to the monitoring mode that dou
TR A T Circuit selected, Press Ment f you wish to
Type continue with the default. or use the keus
. Advanced ) below to rmodifu:
Standard List. Dernand Hormninal
e 1 Transient 1 Characterizer
Advanced Hode of l Lirnit l Options
Distortion. —E Energy Operation
HMonitori 1 RMS Yariation 1 Journal
vode T Limic L Limic
. Advanced :
User Specd Frea. | Flicker lludv_am:ed [T Waveform [T Journal
pens l Capture l Interval
Hemory
Irmbalance. Card " ¥
L/ L |
Prev Hext Cancel
) Advanced l l l
Power
Finish Cancel
A\ 4 MARK112 361 \4 MARK112 371 A\ 4 MARK112 381 A\ 4 MARK112 391
Arithithmetic Power " Yector Power Peak Power{Pred Dind " Coin. Power ' Coin. PF RAdvanced Energy RAdvanced Flicker
Arithmetic Sumn PF 0B Y C YD {Tor Pinst (RS
eman req WHrs
Arithmetic Sum DPF !:{lf“ ::;"! 120.0 I':eak llrlljnarzn:' :a‘u?' ::;"! 120.0 Enrwavr:'lnf'l:nd. xam? :i!;;'g 120.0 Pinst LPF z;hf :i!;;'g 120.0
oveer Deman req s
Arithmetic Sum YA ish [E Peak Reactive Pouser iah [E Reverse Fund. Hish E Pinst Sa Root Hish E
eman rea Wirs
Enable: Low |[90.00 Enable: Low |[90.00 Enable: Low [90.00 Enable: Low [90.00
;l:'l:'d.v:rilhmzli( E E:::(E'I;lemand [E lrl::;rcinfl'l':;i. E Pinst Sq Root LPF E
Yery |li0.00 Yery |io.00 —— Yery [1n.00 —— Yery [1n.00
roup roup
Dead |5.000 Dead 5000 E Dead 5000 E Dead 5000
| Eat | [ e ! A A

MARK112_362

MARK112_372

Arithithmetic PowerYector Power

Peak PowerPred Dmd{Coin. Power Coin. PF

Vector Sum PP

Predicted W Dmd

Value, Very [: Walue: Very
Vector Sum DF ~0.806 High ||120.0 Predicted YA Dind High |]120.0
wigh |[110.0 wigh |[110.0
Vector Sum VA Predicted VAR Dind
Enable: Ltow |[o0.00 Low |[90.00
Fund. Yector
Sum VA g Yer: Very
Low |[10.00 Low [10.00
Dead Dead
Band ||3.000 Band |13-000

 Emi

[ e !

1.888.610.7664

MARK112 373

Peak Power'{Pred Dind} Coin. Power'{Coin. PF

VA Demand at
Peak W Demand

VA Demand at
Peak VAR Demnand

(2

VAR Demand at
Peak YA Demand

W Demand at

Value very
VAR Demand at o High' |]120-0
Peak W Demand
wigh |[110.0
W Demnand at
Peak VAR Dernand
Enable: Low

Very

Low |l10.00

Dead |5.000

Peak YA Demnand

LLEEE

Exit

MARK112_374

Peak Power'Pred DindYCoin. Power) Coin. PF

RAvg PF at
Peak W Dind

Value:
0

Yery

Avg PF at High' |]1200
Peak VAR Drnd
High |[110.0
Avg PF at
Peak ¥ Dmd
Enable: Low |[o0.00
B )
Yers |00
Dead
Band ||5-000
)

Exit

www.calcert.com

sales@calcert.com



Level 112 601
Advanced Options -
Journal Interval

MARK112
R
C t ™
p:;;:n Advanced Dptions
?::Iteors The limits for capturing events are now set
according to the monitoring mode that you

Circuit selected. Press Mext If wou wish to
Tupe continue with the default, or use the keus

B below to modify:
Hominal
f=lic 1 Transient 1 Characterizer
Mode of || Limit L options
DOperation
Monitori [T RMS Yariation [T Journal
Hode O Limie Limit
Advanced

i T Waveform 1 Journal
dutivns l Capture L Interval
Hemory
Card - A A\ 4 MARK112 401

| Prew ‘[ Hext ‘[ Cancel | Journal Interval

=
Power Yalues (RMS, Watts, ¥A...)
MARK112_ 402 *
Journal Interval [ |
Dernand and Energy
]
Harmonics
E Power Yalues Interval: 15 MIHS
=0
Flicker

E Waveform Snapshot: ON

0K Cancel Finish Cancel
Finish Cancel

MARK112_403

Journal Interval

Demand Interval = 15 MINS

Demand Sub-Interval: 5 MINS

Sub-Intervals per Interval: 3

MARK112 404

Journal Interval

Harmonics Journal Interval: 15 HINS

MARK112_405

Journal Interval

Pst (Short Terrn) Interwval: 10 HINS

Plt (Long Term! Interval:

—-.‘— -
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LEVEL 112 701
Advanced Options -
EN50160 Options

MARK112b

1.888.610.7664

lfMains Signalling Frequencies\' f\l'ollage Leveal

[Zet in & Hz. Increments) -

I— Leave as is
(120 ¥rms)

Frequency 1: |1su Hz. E Low Yoltage

Frequency 2: | |[300 Hz. I—I UK Low Voltage

g

{11 k¥Yrms)

1 (220 Yrms,+ - 10:)

(230 ¥rms,+10--62)

Frequency 3: |42l] Hz. I—I Hediurn Voltage

Current ™

Probe Advanced Options

E’::Ilirs The lirmits for capturing events are nol set

according to the monitoring mode that gou
Circuit selected. Press Mext £ you wish to
Tupe continue with the default, or use the keys
) belaw to modify:

Horinal

Yalues

Hode of —

Operation ER50160

Dptions

Monitoring

Hode

Advanced

Options

Hemory

Card ' ¥,
L/ 1 |

| Prev | Hext | Cancel
y MARK112
T

Frequency 4: | |540 Hz. | - ~
fMiscellaneous 0
Frequency 5: | |660 Hz.
I_ Islanded
L L vy

Wy www.calcert.com
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LEVEL 400

MARK124b

Power X E 0.6.2 geTrsep £ 2003 @ iadmem | Sep B3 B3
MORITORING STATUS: DOHE L
Events S
HEMORY CARD: “ B
FILEHAME:
EVEHTS SAVED: 109 .
JOURHAL LGS 21
!\_J =
Scope Hetar Harmonics Phasor
S g@ '
‘L = e~
Trend Ewvants Reports Preferences
START ~SETUP
MARKS505b h 4 MARKS505 MARK502b
A a4 1ZEEEA 863 - 122525000, Feb 13 04 QUT OF LIMIT WALUES:
B B CATEGORN: Short Duration A MIN: 2745 HAk: 104.7
L B CLASSIFICATION:  Inztantansous Sa3 B MIN 2220 MAH: 1047
[ fa — CURATION: £50 Cucles
1S EEE0.06T - THAZHE 205, Feb 13 0@ 1 MINS- i 1S FEE00ET - Az 8. 205, Feb 18 04 1 MING/ 0w g
Fab 13 04 Fab 13 04 P Feb 12 0a 5 i
tSemzazez M99 Instantaneous $ag. iSemzazez W99 Instantanecus $ag. Se524.855 Severe Bipol Trans imp
1a0n W 1200
Feb 13 04
. oo i==czazez M99 Instantaneous Sag.
Feb 13 04 o B
o T0.00 iSemzagry  AY Severe Arcing imp
Feb 13 0d ing i
-295.00 000 \SEEEA ETT Severe Arcing imp
=130.0 1000 Feb 13 04
Eagzazry  AY Mult 2 Cr
z0.0 : =00 U
3 Feb 13 04
1050 ; 1000 1ZEEEA.ETE Mult 2 Cr
H Fab 13 0a i
o : | T0.00 ZEEEA 260 Switch OFf 1-2 Cuc
4 Fab 13 04 i 0
-105.0 H | 40,00 \Zemzasco MY Severe Bipol Trans imp
FEaLN) ] 10,00 Feb 13 04 N s E
i IEEEE R0 Severe Bipol Trans imp +

ISz aBeS - fESEEDS, Feb 13 04 _200 1 SECS/Ti
Y

oy gy
1Z:E6:2A.60% - {3:35:36 105, Feb 18 04 200 m SECS.Div
] Y

AS5:24. 263 - {Z:35:25.000, Feb 13 04 OUT OF LIMIT WALUES:
AEC AN S waveform and rms
DURATION: .50 Cycles d_ I
Ispla
feo1223.-  Mag Instantaneocus Sag. play
100 W
A5.00
a
=95.00
=130.0
2100 |
1050 l v
. I TO LEVEL 401
1050 | |
~Ei00 1
i
1=:35: 503 - 13 35 25.105, Feb 19 04 200 m SECS .~ Diw
)
Text l Back
|
A 4 MARK507 4 MARK519
S 13:35:24.863 Feb 19 04 Channel AY
H | § Trigger Threshold Hin Max
1250067 - SAZIE.20%, Feb 19 08 1 HNG-0i RMS High, Low, 132.0 1080 57 49 1719
Yery Low 12.00
100 U R 204.0 1314 (1684
500 "RMS Distortion Waveshape 8,400 1810 1245
a
a0 Cycle-to—cucle Waveshape 12.0, 10.0% | Triggered
saa integrated High oH Triggerad
0.0 Cl
105.0 13:35:24.863 - 13:35:25.000, Feb 19 04
o | CHAMMEL: (Rga) AY,
| CATEGORY: Short Duration
-105.0 | CLASSIFICATION: Instantaneous Sag
s ANRYNE DURATION: 830 Cucles (141.7mSECS)
A BE524,TOE - [BISZAI0T, Feb 13 0d
=352, 503 - 13 35 25.105, Feb 13 0 200 m SECS~Div
) ) y
Lock ¥ | Cancel Chan s Back

touch/drag blue zoom box
to desired proportion

4

MARK508

MARK510b

)
E
C
[
1SEEED.0ET - AR 205, Feb 13 04 1 MIHS/ D
1m00 |
B5.00
o
-55.00
-130.0
0.0
105.0 I
o |
-105.0 | |
-210.0 1E2.am SECS
Ay 3:56:2d 528 - 13:35:24.935, Feb 13 04
208 - ISEss 105 Fen 18 0% | 500 m SeCRbiy
Unlock ¥

Cancel

12:36:24. 865 - 13:35:25.000, Feb 18 04 QUT OF LIMIT LALL
CATEGORY: Shart Duration A MM 2743 MG
E MIN: 2220

Cycle:

Feb 13 04
12:35:24. 563

150 p

Rgg Instantanecus 5ag.

-35.50

EEN)

2.0
1055

i |
-105.5 3

=20 i
=gy eEy
530 - 13:35:24.995, Feb 19 0%

& Text

50 m_SECS-Div
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Wy www.calcert.com

Detail Options l + + RME ‘l Exit Detail Options + + Have ‘l Ezit 0K Cancel
A4 MARKSO toggle between use scroll bar or up/down arrow keys

to sort through event list, then press to

select (highlight) desired event entry

MARKS03

IESE00g - ATS525A5S, Fon 19 04

ATEG Dur ation a M
anslelchloN Momenmr"j Interruption B Mit:
a0 o

el

QUT OF LIMIT UALUES:
0400 MAH: T35
036 MAR TEE

Feb 13 04
1ZEEEE 000

Feb 13 04
1SS o0

fgg Instantaneous $ag. +

=

Agg Momentary Interruption.

Feb 13 04
1ZEEEEIEE
Feb 19 04
(EEL X
Feb 19 04
[EELEREE]
Feb 13 04
[EELEER S
Feb 13 04
1=EETEAT
Feb 19 04
1ZEEEEATE

Feb 19 04
[EELE YT

AY Mult 2 Cr
Mult 2 Cr

AY¥ Mild Bipol Trans imp

RAY Severe Arcing imp

AY Severe Peak Lim Cross 1-16 Cyc
Hild Unipol Trans imp

AY Switch DFF 116 Cyc E

A MARK504
MARKS0Z

& onmo

0067 - TAZ1E 205, F2b 13 04 1 NG Dw
feb 12 04.: Maa Momentary Interruption.
1200 |

750

EG.00
=250

o
[ELX IV

750

EG.00
=250

o

R
oy CEy

155522555 ~ 1595:25.255 Feb 19 04

Detail

100 M SECS. Div
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